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RAILS WEIGHING 200 LBS. PER YD. are not contem 
plated by the Metropolitan Ry., of London, or any 
other railway known to this journal. The state- 
ment to that effect on page 113 of our last issue was 
due to a compositor’s blunder, combined with the 
fact that the item escaped the notice of the editing 
proofreader, The ‘‘bulb-head” rail section referred 
to in the same item is another contribution to engi- 
neering science by the same ingenious compositor. 
What the Metropolitan Ry. is now proposing to in- 
troduce is a bull-head rail weighing 100 lbs. per yd., 
and Mr. C. P. SANDBERG has been consulted con- 
cerning its proper design. 


THE ‘‘HURONTARIO” SHIP RAILWAY PROJECT, to 
connect Georgian Bay with Lake Ontario at Toronto, 
seems to be showing signs of life. 

The distance between Lake Huron and the mouth 
of the River Humber, west of Toronto, is 69 miles. 
The summit level would be 661 ft. above Lake On- 
tario, and 327 ft. above Lake Huron, the difference 
of level of the two lakes being 334.7 ft. (581.3 — 246.6) 
by the latest surveys. The heaviest grade south of 
the ridges would be 30 ft. per mile, and north of the 
ridges 20 ft. per mile. The railway would cross the 
ridge at 327 ft. above Georgian Bay. The ship rail- 
way would have to cross five railways on the way to 
Ontario, over which viaducts would have to be con. 
structed. The lift locks are proposed to be 270 ft. in 
length, 35 ft. in width, 14 ft. on the sills, and 50 ft. in 
height, with protecting harbors at each terminus 
and four turntables at certain points along the route 
to enable vessels to pass each other. Three railway 
tracks of the ordinary 4 ft. 8'¢ in. gauge, with from 
100 to 110 lbs. per yd., are proposed. The total cost is 
estimated at $12,000,000, being one-half the cost of a 
ship canal of the same capacity. It is claimed that 
three large locomotives would transport a vessel of 
2,000 tons weight, including vessel and cargo, or 
more than 1,000 tons register, at the rate of 10 miles 
per hour. The ship railway would save 428 miles of 
lake navigation and 28 miles of canal between Chi- 
cago and Montreal, A liberal subsidy is the first and 
most urgent necessity. 


AN AIR-BRAKE INSTRUCTION TRAIN of freight cars 
is being fitted up at the Columbus shops of the 
Pennsylvania southwest system, at the suggestion 
of Mr. E. B. WALL, Superintendent of Motive Power. 
The train will be run over the various divisions of 
the system, giving all the trainmen an opportunity 
to become familiar with the manner of operating air 
brakes. The train will consist of the average num- 
ber of freight cars, thoroughly equipped with air 
brakes. A passenger coach will probably be coupled 
in the middle of the train. The freight crews, as 
yet, of course, have a very imperfect understanding 
of the air brake, despite the large number of freight 
cars already equipped, and it is an encouraging sign 
of progress that it has become necessary to system- 
atically instruct them. 


THE AUSTRIAN ZONE SYSTEM OF PASSENGER 
TARIFF has been slightly modified from the form 
given in ENGINEERING NEws of July 12. The second 
100 kilos. is now divided into 4 zones instead of 2 as 
formerly, and a few special rates are allowed. 
Children under 2 years are carried free, those be- 
tween 2 and 10 years pay half fare, and pupils of the 
public schools are allowed half rates on distances 
under 50 kilos. (31 miles). Working people traveling 
third-class receive certain reductions, and criminals 
and their guards are transported at half price. 





RAILWAY RATES IN KANSAS MUST COME DOWN.— 
The Board of Railroad Commissioners has issued 
an order cutting down the local distance tariff of 
rates on grain and grain products abouc 32 per 
cent. and on the other articles about 10 per cent. 

THE FIRST ELECTRIC FREIGHT RAILROAD is pro- 
jected at Fall River, Mass. It will be a belt line 
reaching the principal mills. The scheme is said to 
be backed by the Thomson-Houston Co. 


FANS DRIVEN BY ELECTRIC MOTORS are to be put 
up in parlor cars of the Chicago & Alton, according 
to report. 


NEW BALTIMORE & OHIO SHOPS are to be built at 
Cumberland, Md. A contract has just been closed 
between the railway company and the city of Cum- 
berland, by which, in consideration of a subsidy of 
$150,000 voted by the city, the company agrees to 
build extensive shops there, costing with machinery 
not less than $150,000. The work is to be completed 
within twe years. 


THE WORST ACCIDENT OF THE WEEK was again 
a head collision, this time on the Auburn Division 
of the New York Central R. R. Thetrains were a 
regular freight and an extra freight, and the train 
dispatcher *‘ forgot ” to hold the extra for the regu- 
lar train to pass it. Two trainmen were killed and 
three were seriously injured. Another serious head 


collision occurred Aug. 7, near Sherman, Tex., 
between a passenger train and a wild engine 
One man was killed and five were badly hurt. 


Other head collisions bave occurred on the Louis- 
ville, Evansville & St. Louis, Jacksonville, South- 
eastern, Louisville & Nashville, and Pittsburgh, Ft. 
Wayne & Chicago. A number of rear collisions are 
also reported.——The Louisville, New Albany & Chi- 
cago has had another slight accident resulting in noth 
ing more serious than smashing a borrowed engine. 
——A lamp exploded in a Grand Trunk sleeping car 
Aug. 9 and the car was burned. The passengers es- 
caped.—--A_ colonist sleeper on the Great Northern 
was burned near Ada, Minn., Aug. 10. The cause of 
the fire is not given. 

THE St. CLAIR TUNNEL is rapidly approaching 
completion. At&A.M. on Saturday, Aug. 9, the 
shields were only 439.5 ft. apart, the progress made 
during the preceding week having been 158.9 ft., so 
that at this rate the headings should meet in less 
than a fortnight from the date of this issue. The 
complete tunnel will be 6,050 ft. long (2,300 ft. of 
which is under the river bed), so that 5,610.5 ft. has 
now been completed, or 93 per cent. of the whole. 
The extreme rapidity with which the work has been 
pushed, which is quite without parallel, and which 
reflects the highest credit upon the chief engineer, 
Mr. JosEPH Hopson, Chief Engineer Grand Trunk 
Ry., is evidenced by the fact that the last issue of 
the Scientific American dated Aug. 9, reports only 
1.550 fc. as completed, or 1,060.5 ft. less than was 
actually completed on that date; this great differ- 


ence, however, being only a little more than six 
weeks’ work. The tunnel proper was not begun till 
August, 1889; and another remarkable fact about it 
is that it bids fair to cost the estimated 
cost of $3,000,000. 


less than 


THE HARLEM RIVER SHIP CANAL is strongly 
favored by Controller Myers, of New York City- 
who has written a long letter to the Senate Com- 
mittee urging that the $350,000 appropriation for 
this work, which was struck out of the River and 
Harbor bill be replaced. There is much to be said 
both for and against the completion of the work, 
What seems to be needed is a comparison by ex- 
perts between the benefits to be gained by the con- 
struction ef the canal and the loss and delay which 
will inevitably result to the railway and street traf- 
fic which must go under or over it. 


THE CHESAPEAKE & OHIO CANAL receivers in 
the District of Columbia, take a position opposite to 
that of the Maryland receivers in theirreport. They 
recommend that the canal be repaired and put in 
operation. The presidents of coal companies have 
assured the receivers that 450,000 tons of coal per 
annum will be sent over the canal if it is repaired. 
With this and other certain business the receivers 
think a gross income of $250,000 per annum can be 
realized, or a net income of $120,000 per annum 
above operating expenses. 

THE WIND LAKE DRAINAGE CANAL, the 
in Wisconsin, has just been completed. It 
miles long, and cost $40,000. About 13,000 acres are 


largest 


is 15 


reclaimed by its completion. 


THE NEWARK (N. J.) AQUEDUCT BOARD has voted 


to employ an engineer of national reputation to 
serve as consulting engineer in connection with the 
the 


the new works. 


engineer to board during the construction of 


THE FIRST SUCCESSFUL ARTESIAN WELL IN NEW 
MEXICO bored at Springer, in the north- 
western part of the territory. The water was struck 
at a depth of 250 ft. 


has been 


THE SECOND BASIN of the new Covington water- 
works reservoir, described and illustrated in 
issues of May 10 and 17, has been completed. 


our 


AN IMPORTANT WATER-POWER SCHEME is report 
ed at Macon, Consulting Engineer B. S. 
CHURCH has made a report to Mr. J. C. MCBURNEY, 
of Atlanta, President of the Macon Canal and Mfg. 
Co., advising the construction of a canal 50 ft. wide 
on top, 30 ft. at the bottom and 10 ft. in depth, with 
a flow of 1,288 cu. ft. per minute. The effective head 
is 48 ft.. which will give about 6,008 actual HP. 
after taking out the water needed for the city sup- 
ply. He that 
trically transmitted to various manufactories in the 
city, and electric light for streets and residences can 
be furnished cheaper than gas. The length of the 
canal would be about 10 miles. The cost is estimat- 
ed at $313,000. He also says that about $90,000 should 
be expended to build two distributing reservoirs and 
lay 50 miles of street mains for the water-works. 


Ga. 


also suggests power can be elec- 


EXTENSIVE IRON WORKS at Middlesborough, Ky., 
near Cumberland Gap, are projected by the South 
Boston Iron Works, which are likely to end in the 
transfer of the entire business of the company to 
this point. The works are for the manufacture of 
ordnance and heavy machinery, and will be of the 
most complete modern type, including a series of 
four to six basic open-hearth furnaces. English cap- 
ital is largely interested in the project, which is a 
mere 
way. 


project no longer, the works being under 


POWER DISTRIBUTION BY A 
well as by compressed air i 


PARTIAL VACUUM as 
practiced in Paris. The 
central station is provided with three 100 HP. Cor- 
liss engines which operate the pumps. 
haust the air in the chambers to 
lead. 


These ex 
which the mains 
The latter are cast iron pipes varying from 4 
ins. to 1 ft. in diameter and are connected 
motors by lead service pipes. 


with the 
The partial vacuum 
is kept practically constant in the mains and cham- 
bers. The motors are cylinder vacuum engines of 
from 68 to 80 per cent. efticiency and occasionally as 
high as 1.5 HP. 


23 cents. 


The cost per HP. hour is about 
The station supplies power to nearly 200 
shops within a radius of a half mile, 
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The Jordan Bridge Guard. 


(he Jordan bridge guard, shown by the engrav- 

+ herewith, proceeds on a quite different prin- 
ciple from the Latimer and other safety bridge 
uards of that type, by assuming that the best and 
ifest course, when derailed wheels strike the 
bridge, is simply to prevent the bridge from making 
a bad matter worse, by holding the wheels where 
they are until they have passed the bridge, rather 
than toattempt to. replace them on the rails. For 
hoth of these courses something is to be said; both 
neither to our 
knowledge has ever worked mischief. We have 
ften presented the claims of the rerailing type; we 


have proved useful in practice; 


propose now to present the claims of the parailel or 
tutu quo type, of which the Jordan bridge guard 
the most prominent and successful example. We 
ive no quarrel with either type, nor with those 
who prefer either; but only with those who will 
neither use the one nor the other, nor any equivalent, 
Che Jordan guard is the invention of Mr. O. F. 
JORDAN, Roadmaster of the Canada Southern Di- 


} 


DeRAILMENTS ON THE CANADA SOUTHERN DIVISION OF 


WITH CAUSE 


Date. Nearest station Cause. 


Springtield .Broken truck frame. 


March 11) .Kast Cornell. POMC TOR... 6sccscs00% 
Mar Ik... Waterford Train breaking in two. 
April 2 Hawtry Car mounted frog 

May 34 Rodney ..Broken rail.... 

~ 16 . Buxton. .Broken axle. ; 


‘) 21 Tilsonburg .... Brake beam down 


vision of the Michigan Central Railway, and is now 
standard on the Michigan Central Railway. All 
bridges on that line of 20 ft. span or over are being 
equipped with it as fast as is conveniently possible. 
It is based largely on the experience covered by the 
accompanying large table, recording the derail- 
ments which occurred on that road between March 
1, 1884, and Feb. 13, 1890. 

To this statement we have added the analysis 
which appears below it, and which will bear careful 
study. This fact should be remembered, however, 
in connection with any derailment statistics of the 
Canada Southern Ry., that it probably has less 
curvature than any other of its length in this 
country, if not in the world. Practically, there are 
no curves on it, the few that occur being all of ex- 
tremely easy radius. Therefore, derailed wheels 
have a much better chance there than elsewhere to 
run along distance without working off far from 
the rails, but even with this proviso the showing of 
the table is remarkable. 

It will be seen, in the first place, that in no less 
than 12 instances out of 66 (the total of all derail- 


THE MICHIGAN CENTRAL R. R. FOR SIX YEARS PAST, 


S AND EFFECTs. 


Damage done. 


Trucks smashed. 
..... Sleeping car off and tipped over. 
.....Car off, truck broken. 
ice ee W heel off for 144 miles. 
..Car off, trucks broken. 


.... .... Trucks smashed. 


Di gctesediois-Soleshrat Cm etal 2 cars off, slight damage. 
N v0 Marshville. Brake beam down................ Trucks smashed. 
1h ; .Cornell-Hawtr y. SOMO TOMER oo acc se vw cececnt 5 miles off track, trucks smashed. 
Jn Tilbury... .Wheel caught in frog....... ....Car off, no damage. 
Ke Brownsville Broken flange of engine ... .....Engine off track, truck broken. 
Feb. 4 Waterford. ......Jar of train, latch out of Sw. 
5 stand. Sa eee eee eee No damage. 
Feb. ¢ Tilsonburg. Broken wheel.............-...... 1 pair trucks broken. 
Feb. 6 laylor ae ; SAMOOBD WUARBOR, . 65.506: 550 cdseaes eclen 2 cars off, trucks broken. 
Feb. 7 Springfield Broken flange, coach 620 ... Wheel broken. 
Feb. 9 Comber .Loose wheel....... es . Trucks broken. 
Feb. 14 .. Moorhead — .Broken wheel.................... Bridge broken, 13 cars through. 
Feb. 14 . Hagersville -Brokep wheel...... Soh kaneis .Car off, trucks broken. 
Feb. 16 .Essex Centre. .Loose wheel dining car... Car ran % mile off track. 
Feb, 18 .. Tilsonburg RODOMIOI PRUNING. oo5on5 cha. ducakecace Trucks smashed. 
Feb. 18 ..lona. -Broken axle, e ngine tender -Tender off % mile, trucks smashed. 
Feb. 20 .. Deans Broken car wheel..... ope .Car ran 2 miles off track and on at farm crossing. 
Feb. 21 .. Dutferin Broken car wheel................. Trucks smashed, 
Feb. 21 .. Welland -Broken car wheel.............00 Car run 5 miles off track, trucks smashed. 


March 1 Dutton.... 
March 19..., Buxton 

.. Townsend 
.. Wordslee.. 
March 25..-. Yarmouth 
March 30...,Perry 


sneha Broken axle. 
a Broken QXI0...<......... 
..Broken tender axle 
Broken TA... 22.2005 
.. Broken car axle 
. Broken rail. 


Trucks smashed, 


isecmesae Trucks smashed. 


... Trucks broken. 
eo Car off 2 miles and on at crossing. 
...... Trucks smashed. 
icemeee Car off, trucks broken. 


_ 23 Tilsonburg..............Brake beam down.. ..Car off 200 ft., no damage. 
MD 
Jan, 28 Kingsmill .Broken caraxle........... ......Car off 2 miles, trucks broken. 
Jan. 27 Yarmouth BYDKON GAT AKIG. . .o05-505.0000- Trucks broken. 
Jan. 26 Shedden. . Broken bolt in tender frame.....Tender off 1% miles, trucks broken. 
Jan, 30 WOPIMOUET ..ccessccex wan Broken car wheel......... .7 cars off, trucks smashed. 
Jan. 31.....Montrose Broken car wheel...... .... Trucks smashed. 
Mar. 6. pone - Broken journal on eng..... Engine run '4-mile off track, trucks broken. 
May 19 ‘anfield. .Striking cattle on X’ing.......... 9 cars off, trucks smashed. 
June 13 She sdden.. . Broken car wheel................ Car run 4% miles off track, trucks broken. 
July 8 -Muirkirk .. Broken car wheel................ Car run 1 mile off track, trucks broken. 
Oct. 29 --Maidstone........ ..». broken car journal............... 14 cars off, trucks broken. 
Dee. 13. .Marshville.............. BORON CT OREO... osc ccconccce 6 cars off 144 mile, trucks smashed, 
SOi. 
Jan. 3 Attercliff 5 piety Broken car journal............... Trucks broken. 
Jan. 18 ANT 5 soo nw nvceeu Broken axle... 5p Cae Trucks broken. 
Feb. 1 -Montrose Bridge..... .Loose wheel.................. ..-Carrun 1 mile off track, trucks broken. 
Aug. 18 ....Shedden-Iona.......... Broken car journal .............. Trucks broken. 
Aug. 16 Attercliff.. : .Journal burned off............ .. Trucks broken. 
Sept. 21 Waterford .... Brake beam down............ .- 5 cars off, trucks broken. 
Oct. 26 ati ok vale ; .... Train breaking in 3 parts........ 2 cars off, 1 truck smashed. 
Nov. 19 Villa Nova .... Bolt out of main con ............ Car off, not damaged. 
Dec 25 srownsville . Broken axle.............. -....-2 cars off, trucks smashed. 
Ly °. WF Hawtry-Wate rford Jumping off and on at «’ing ....Car off 80 ft., no damage. 
Jan. 25 Springfield. Catching <’ing planks ....- Sleeper trucks off (1 pr. trucks). 
Feb. 12 Taylor ........Eng. side rod breaking........... Eng. truck off. 
Feb 3 Ay!mer.... Pe i ee et ..-1 truck off at full speed, no damage. 
March .Maids tone : Brake beam down................ 1 car truck off 144 miles, broken. 
July 20 WY SIMIORD. . 505 ce asc ve Brake beam down........... ....0 Cars off, trucks smashed. 
Dec. 6 KE. Wellandport.  oMEOEN WNRIOGR oo ccc acnwnscmecase 5 cars cff for 540 feet. 
LSSu. 
March 4...,Essex Centre .......... Brake beam down... rogeeier 1 car off for 180 ft., trucks broken, 
Aug. 18 DRANG nina ehuexeewsnee RUMINOOIS WRI... ccc cdc tasecvecnns 2 cars off, trucks smashed. 
Sept. 6 Hagersy Mss cnarccenae Broken trucks...... Seuetees ....1 car off 344 mile, trucks broken. 
Sept. 11_...Tilsonburg.. .. Brake beam down........... 1 car off 4 mile, trucks broken. 
Nov. 9. ee eee -+ MPOken journal..... .......5.% ..L car off, 144 miles, trucks smashed. 
nen iv. Stevensville . .Misplaced switch............... Eng. and 13 cars off track in ditch 
Jan, 25 Maidstone .............. Draw head pulled out....... ...L car off, trucks broken. 
Feb. 1 Wimgsor, XG: os ccscccdac Broken JOURMA] «<< ices sss csenescss 2 cars off, trucks smashed. 


SUMMARY. 


From March 1, 1884, to Feb. 13, 1890, there were 66 de- 
railments 

51 of the 66 cases were broken trucks. 

Bb’ * “ “ the trucks were not broken. 

i7 derailments began from some truck failure. 

(12 of axles, 6 of axle journals, 10 broken wheels, 4 loose 
wheels, 1 broken flange, 6 broken frames, etc., 8 brake 
beams down). 

3 came from draw gear failures. 
6 from frogs and switches. 

3 from engine breakages. 

4 from broken rails. 

1 from broken driver flange 


2 from accidental obstruction. 
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Derailed cars ran 180 ft. in 1 instance. 


ao 1 
“ “ “5 1 “ 
“ “ “ 4 mile “ 2 “ 
“ rn “ tf ty “ 
“ “ “ Bw 6g “ 
“ “ ‘ 1“ “9 “ 
114 ‘3 
“ Ke a “ 
‘ ‘ 9 § “ 3 ‘ 
‘ se ile oe ‘es 1 ae 
on . ‘ 5 “ ‘ 2 oe 


In 21 instances derailed trucks ran considerable distances 
and in 18 instances 14 mile to 5 miles, against 45 instances 
in which the derailed wheels ran but a short or un- 
recorded distance. 


ments) the trucks ran over a mile derailed, and in 
three instances nearly 5 miles, before the train was 
stopped or wreck occurred. In six more derail- 
ments trucks ran from one-quarter mile to a mile; 
in three other derailments from 180 to 540 ft. In 
all, in 21 instances, the derailed trucks ran consider- 
able distances, against 45in which they ran but a 
short or unrecorded distance. These figures clearly 
show that in certain large classes of derailments 
the trucks tend of themselves to “ follow” pretty 
well; and moreover, that if they tend to follow well 
at all, they are more likely than not to run long dis- 
tances off the rails. There were just six times as 
many cases where trucks ran 4% mile to 5 miles as 
there were ot cases where they ran less than !; mile 
and yet a measurable distance. 

Moreover, the causes from which the derailments 
occur, are also well worthy of careful study; and 
here also it is necessary to remember that the Can- 
ada Southern Ry. is somewhat of an exception. 
Being a well-ballasted and well-maintained straight 
line, so to speak, the causes likely to produce de- 
railments are naturally confined for the most part 
tocar breakages. But after all proper allowance 
is made for this difference (and it should be consid- 
erable) there still remains a quite abnormal con- 
trast between the recorded experience of the Can- 
ada Southern and that of the country as a whole, 
which is at least surprising, and which may be in 
part due to the misclassification of the causes of 
accidents on the Canada Southern Ry., there being 
very often great difficulty in discovering an actual 
cause, and in distinguishing cause and effect. 
Under these circumstances, there is a natural ten- 
dency to ascribe the accident to the first broken (or 
the worst broken) part discovere 1, when it may have 
had nothing whatever to do with it; and it is a very 
common experience to find the track department 
reports of an accident ascribing it to some rolling 
stock defect, while the mechanical department re- 
ports of the very same accident, ascribe it to some 
track defect, both reporting in perfect good faith, 
and influenced only by an unconscious bias, if any. 

That some misclassification of this kind may have 
crept into the accompanying table becomes at once 
evident when we compare the reported Canada 
Southern experience with that of the whole United 
States for the 13 years, 1873-1885, as follows: 








S. R. U. 1873-85, 

Causes ~ derailments. No. P er cent. No. hue cent. 
RPO BRIO. oo ssc eccv none 18 27.3 479 a3 
Broken wheel......... eee 16.6 354 3.9 
Loose wheels..... ......--. i 6.1 22 0.2 
BrOuen UFUCKsS. .. . 265.0055. 6 9.1 157 1.7 
Broken brake gear.......... 8 12.1 23 0.3 

Total truck farlures..... 47 71.2 1,035 11.4 
Broken draw gear.......... 3 4.5 38 0.4 
Engine breakages........ 4 6.1 10 0.1 
Other rolling stock failures .. chen > 0.1 

Total rolling stock fail- 

Ose nee s tna ee naue i 81.8 1,094 12.0 
Frogs and switches........ 6 9.1 1,165 12.9 
Broken rails....... . 4 6.1 842 9.3 
Accidental obstruction. 2 3.0 459 5.1 
Unexplained....... okey vein’ es eas 2,850 31.4 
A inca y daca eaeuae” <3 er 2,655 29.3 

GARE COBOL . 6. siccccccccs 66 100.0 9,065 100, 0 


It will be seen that the Canadian Southern expe- 
rience shows just 50 percent. of derailments to come 
from wheel and axle failures, whereas average 
experience shows only 9.4 per cent.; it also shows 
7.12 per cent. of truck failures of all kinds against 
only 11.4 per cent. in general experience, and not less 
than 81.8 per cent. of rolling stock failures of one 
kind or another against only 12 per cent. as an aver- 
age of the experience of the whole United States for 
a period of 13 years. 

Now it wil) be at once seen that this broad con- 
trast would naturally indicate very different conclu- 
sions as to the proper formof bridge guard against 
derailed trains. If it be true that on the Canada 
Southern, or any other road, more than four-fifths of 
all the derailments occur from broken running gear 
or parts above it, so that the train is not in condi- 
tion to stay on the rails even if replaced on them, 
then it is evident that anything in the form of a re- 
placer is quite superfluous four times out of five, and 
that the one thing to do is to treat the derailed trains 
as presumedly mere masses of wreckage, and sim- 
ply provide guides for them past the points of 
greatest danger, to merely keep the wreckage f1«m 
straying further from the straight and narrow Way. 
This is what the Jordan bridge guard essays to do, 
and we have no doubt does do as effectually as any 
appliance can. 
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But if, on the other hand, the real fact be that in 
average experience there is less than one derailment 
out of eight (12 per cent.), in which there is anything 
whatever the matter with the cars or running 
gear, then it is obvious that seven times 
out of eight a bridge guard of the Jordan 
type will fail of accomplishing the ultimate 
possible with a bridge guard, which is to replace 
uninjured cars on the track; but with this in its 
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down in each tie. The ties will be seen to be spaced 
very closely, 3 ins. 

The efficiency of the guard was well illustrated in 
an accident on Jan. 6, 1890, where a train ran into 
the rear of another one standing on a bridge 600 ft. 
long and 50 ft. high above the stream. Ten cars 
were knocked off the bridge or wrecked, the engine 
moving 513 ft. after the first collision and being 
piled high with wreckage when it stopped, but the 
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THE JORDAN BRIDGE GUARD. 


Perspective View. 


favor, even then, that it may keep things from going 
from bad to worse with more certainty than any re- 
railing device can until the bridge is passed; but, 
with this in turn against it, that it does nothing to 
guard against further wreckage beyond the bridge, 
unless the train be stopped in the meantime. 

On which side does the balance of advantage lean ? 
We leave every one to weigh the pros and cons for 
himself, baving no prejudice against either view, as 
we said before, but deeming it essential to point out 
that the reported percentages of car breakages in 
cases of derailment on the C.S. Ry. is far greater 
than the general average, and so possibly misleading. 

In a letter accompanying the drawings which we 
reproduce Mr. JORDAN says: 


It is not an essential feature of my bridge guard 
to make bridge floors narrow. The Michigan Cen 
tral make all deck bridge floors 16 ft. wide; this is 
ample room to prevent cars that are gauge off from tip” 
ping off the bridge. My experience is that a single freight 
car truck off the track will not get gauge off unless there 
is something to guide 1t over, but it will pass the center 
line of track from 2 to 6ins., and there drag diagonally 
along the track until the train is stopped or wrecked. A 
truck when dragging alongin this shape is careened so 
that there is very little or no bearing on the outside 
wheels, and it is liable to drag along for miles when the 
track is frozen enough to prevent the ties from bunching; 
the further it gets off gauge the more careened it becomes. 
Such derailed trucks work over diagonally and just as far 
off gauge as the car ahead and behind will allow. The 
difference in the distance is governed by the length of the 
link, and by the side play indraw bars. When more 
cars than one are off together, they will work gauge off 
and tip over unless there is something to prevent them. 
Enclosed I send you a statement [herewith reproduced] of 
derailed cars in a moving train on the Canada Southern 
division for the past six years, the causes, place, etc., 
which I think will be of interest to you. 


The construction of the guard is so plainly 
shown in the engravings as to need little de- 
scription. It consists simply of three equidistant 
paraliel rails between the main rails, the guard rails 
being bent down at the ends and passed into and 
under an end plate of boiler iron in such manner 
that no dragging or broken part can possibly engage 
with it. Thus, however badly broken the car, the 
guards form skidways on which the car or engine 
slides, if it will not roll. All the rails except the 
center ones are fastened down with Bush interlock- 
ing bolts on alternate ties, The central rail is bolted 


five parallel rails prevented either the pilot of the 
engine or any of the wreckage in front of it from 
being forced down under the wheels, and it remained 





The Efficiency of Locomotives.* 


DISTRIBUTION OF STEAM. 


Ever since Mr. D. K. CLARK, by his masterly series of 
experiments 40 years ago, demonstrated the existence of 
cylinder condensation, the object of by far the greater 
number of improvements which have been made in steam 
engines has been to improve the distribution of steam in 
the cylinders, and to mitigate the losses arising from 
liquefaction during the earlier stages of expansion and re 
evaporation during the later. Objections against the 
shifting link valve-gear, invented by HoWE, but common- 
ly known as STEPHENSON’S, have been raised so often and 
urged so persistently, that many appear to take for grant 
ed that it is a wasteful and inefficient device. While it 
undoubtedly has faults, whose existence it would be ab- 
surd to deny, its many advantages would seem to bea 
sufficient guarantee of future use as extended as its past. 
The two principa! charges against it are (a) the slow open- 
ing of the ports for steam admission, causing wire-draw 
ing and loss of pressure, and (b) the early closing of the 
exhaust, creating an undue amount of compression. 

A perfectly horizontal admission line and a sharply de 
fined point of cut-off on an indicator card are, of course, 
desirable, but a considerable deviation from them is pos- 
sible before a really appreciable reduction of the mean 
effective pressure takes place. The excellent means of 
balancing slide-valves now in use, unpatented and free 
to all, permit ports of large area to be employed, while the 
supplementary port of the Allen or Trick valve isa valu 
able aid in overcoming the fault of wire-drawing. It is, 
therefore, no exaggeration to say in 1890, as Mr. CLarkkK did 
in 1852, that with a well-designed link motion of liberal 
proportions the objection of wire-drawing is of no practi 
cal weight. With regard to compression, there is no doubt 
that at times it does become excessive, considerably more 
than is necessary for the smooth running of the engine. 
Even if we did not have the evidence of the indicator as to 
this, substantial proof is afforded by the fact that the 
main crank-pins of high-speed locomotives are usually 
worn more on the sides than on the top and bottom, the 
pin being on the center when calipered. 

CYLINDER CLEARANCE SPACES. 

The clearance spaces in any cylinder bear such a closé¢ 
relationship to the compression curve that they must 
enter into all discussions of it. In engines like the loco- 
motive, where a single valve controls all the events of 
the stroke, it is undesirable to reduce the clearance spaces 
to less than 7 or 8¢ of the piston displacement, for at short 
points of cut-off the compression line would run up so ab- 
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Pian and Sections 


on the track, as did also most of the cars of both 
trains. 

For an emergency like this no type of bridge 
guard could be so well adapted as this; and it will 
be observed also that it is not necessarily antag- 
onistic to the use of re-railing frogs. These may be 
combined with it if desired. Few may desire to use 
both; the man who uses either is pardonable; the 
man who uses neither is, in our deliberate judg- 
ment, criminally negligent. 


ruptly as to reach initial pressure before the piston had 
reached the end of the stroke. From one point of view, 
the steam of compression should reach a pressure just 
sufficient to arrest the motion of the piston, crosshead, 
etc. Any increase above this detracts unnecessarily from 
the area of the indicator card, but does not diminish the 
efficiency of the engine. On the other hand if compression 
is carried to initial pressure, none of the incoming steam 

*A paper by W. F. Drxon, Paterson, N. J., read at the 


Cincinnati meeting of the American Society of Mechani- 
cal Engineers. - 
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is required to fill the clearance spaces and to raise the 
der walls to a temperature as high as itsown. This 
winbitably the reason why the locomotive engine at 
high speeds and short cut-offs is as economical] a machine 
asitis. The reduction of indicator card area caused by 
early exhaust closure and the large clearance spaces 
found in iocomotive cylinders, is often overestimated. 

If compression takes place suddenly, as is the case in 

ylinders having very small clearances, the heat does not 
have time to become equalized between the steam and the 
cylinder walls, and the power required for compression 
will be in excess of that necessary were the action to take 
place more gradually. 

From the foregoing the writer has been led to the con- 
clusion that although the clearance spaces in locomotive 
cylinders are usually larger than desirable, there is a 
limit, pretty sharply defined, below which it is prejudicial 
to go in reducing them, provided the link motion is re- 
tained. 

In cases where excessive compression has been found to 
limit the power of high-speed locomotives, a little inside 
clearance to the valves has been of great benefit in reduc” 
ngit. This remedy might be advantageously used far 
oftener than it is, and would materially lessen the force 
of the objections erroneously urged against the link motion. 


Cy LINDER CONDENSATION AND RE-EVAPORATION, 


lo overcome these evils steam-jacketing, superheating 
and compounding have been suggested and tried. 

That steam-jacketing the cylinders of a locomotive 
taken by itself and not in connection with compounding, 
would result in some little saving may be takenas certain, 
provided sufticient means of draining were used. The ap- 
plication of jackets to the cylinders of an ordinary loco- 
motive by Mr. Boroptn, of Kief, Russia, showed a mean 
economy of steam about 13%. This, however, is probably 
much greater than could be expected in regular day-in, 
day-out ser’ ice; and it is still further probable that the 
expense constructing and maintaining the jaekets 
would more than neutralize the benefit derived. 

Superheating the boiler steam, to the degree of increas 
ing its pressure, before admitting it to the cylinders has 
been tried several times in locomotive practice, and as 
often abandoned. The chief difficulties met with were: 
(a) The expense of providing and keeping up the super- 
heating apparatus; (b) the difficulty of lubrication, owing 
to the vaporization of the lubricants at the high tempera- 
ture; (c) the impossibility of preventing leakage at the 
stuffing boxes, all vegetable packings charring with the 
heat and becoming worthless. Nor is it likely that the 
llic packings, now so largely used, would be 
able to overcome this last difficulty, for, with a possible 
exception or two, their prominent features are steel 
aprings and white metal rings. The springs would gradu- 
ally lose their temper and become useless, while the soft 
rings, fusible at temperatures of from 250° to 400° F. would 
nelt 
he Chicago, Burlington & Quincy Railroad Co., be- 
tween the years 1870 and 1874, went fully into the subject 
of superheating. In these experiments the front tube 
sheet of the engine was set. back into the barrel of the 
boiler some distance from its normal position. In the 
space thus left was fitted a separate cylinder, filled with 
tubes through which the products of combustion had to 
pass on their way to the atmosphere. The dry pipe en- 
tered this cylinder at the top, and the steam, after circu- 
lating among the tubes, and becoming superheated in 
doing so, passed to the cylinders of the engine through 
pipes connected to the bottom of the superheater. The 
resulting economy was, however, more than offset by the 
expense of keeping up. 


meta 


COMPOUNDING LOCOMOTIVES. 


The advantages claimed for compounding are two in 
number. First, economy in the use of steam and, conse- 
quently, fuel; and, secondly, a more uniform pressure on 
the eranks. The latter, although largely incidental, is 
held by some engineers, rightly or wrongly, to be the 
greater of the two, as a more uniform crank- 
pressure, followed to a logical conclusion, means greater 
durability of parts, and a possible lengthening of the life 
of tires, caused by the reduction of wheel-slipping. 

It is tolerably certain, though, that were this to begin 
and end the advantages derivable from compounding, the 
uance in favor of the ordinary single expansion en- 


eonuil 
gine, to the exclusion of the compound, would be assured. 
The economy shown by the compound locomotive is usu- 
illy attributed to the lessening of cylinder condensation, 
jue to reducing the range of temperature per cylinder. 
When engines with well-protected cylinders are running 
at high speeds, it is hard to understand how condensation 
can takt place to any hurtful extent. The writer has ex- 
imined a large number of cards taken from locomotives 
at speeds ranging from 40 to 65 miles per hour, but has 
been unable to detect any trace of either condensation or 
re-evaporation. Supposing, though, that some small 
amount of steam, say, 7%, was condensed at each stroke, 
why expanding in two cylinders, one presenting twice the 
area of the other, should diminish it is almost beyond 
omprehension. At slow speeds, however, the benefit of 
compounding is beyond dispute, as witness the success of 
the system both in marine and stationary work; but the 
bulk of the compound locomotives so far built have been 


for express passenger traffic. If, then, the increase of 


boiler pressure which has almost invariably been intro- 
duced with compounding cannot be held accountable for 
the economy claimed, it would seem that Sir FREDERICK 
BRAMWELL struck the right key when, in a lecture deliv- 
ered by him in 1877, he said: 

“There is no doubt that the double-cylinder engine is 
the engine of the present day. I do not think its economy 
really lies in its principle, but that its economy in practice 
arises from another thing altogether, and that is this: 
That by making a double-cylinder engine you put it out 
of the power of an ignorant engine-driver to do away 
with that which you want—high expansion. He must get 
high expansion; he is compelled to use it, whether he 
likes it or not. Whereas, with the single-cylinder expan- 
sive engine, he has the power to follow the dictates of his 
own ignorance; and, as a matter of observation, I have 
hardly even seen such an engine left to the control of an 
engine-driver but it invariably worked at the lowest 
possible grade; and, as I have said, I believe that this 
withdrawal of control is to a large extent the secret of the 
success of the compound cylinder engine.” 

Locomotive-engine runners are notoriously disinclined 
to run their engines with a full-open throttle, and to reg- 
ulate the power of the engine by the valve-gear. But it 
will not do to make so sweeping an assertion about Amer- 
ican runners as Sir FREDERICK BRAMWELL did about the 
English, for the design of the steam-distributing gear on 
many locomotives is such that the engines cannot be han- 
dled entirely with the reversing lever. When in com- 
pounding we get an engine which must be worked expan- 
sively, irrespective of the shortcomings of the valve-gear 
it is obvious that good results must follow. 


HIGHER BOILER PRESSURE. 


Within limits, imposed by practical considerations, in- 
crease of boiler, or, more properly, initial pressure adds 
to the efficiency of the steam. For illustration take the 
difference in the efficiencies of steam at 140 Ibs. and 200 
lbs. gauge pressure. The temperature of the former is 
361 degrees F., and that of the latter 388 degrees F., a dif- 
ference of 27 degrees. The extra quantity of fuel required 
to be burned to bring about this increase of temperature 
is s mall, 2%* of the amount required for the generation of 
the 361 degrees steam being over, rather than under, the 
mark. The smallness of this percentage is due to the fact 
that the latent heat of the steam at the two pressures is 
practically the same; consequently the increments of heat 
go almost entirely to raising the temperature. If the 
steam in each case was expanded to 25 lbs. absolute, the 
efficiency of the 140 lbs. steam (assuming expansion to 
take place in accordance with Boyle’s law, P V con- 
stant), calculated by the well-known formula, 

T—t 
E=-—-——-, 
= 


(461 -+ 361) — (461 + 240.1) 
— = 1478; 


would be 


(461 + 361) 
and that of the 200 lbs, steam would be 
(461 + 388) — (461 + 240.1) 


—_————_——_— — — = 17.4%, 
(461 +- 388) 
an increase of 15.5%. 
Correcting for the additional fuel consumed, the actual 
increase of efficiency would be 
100 
-— X 15.5 = 15.14 
102 
Increase of pressure, however, necessitates greater 
strength and weight in the component parts cf the boiler 
If the thickness of the plates forming the cylindrical 
portion of a boiler designed for the lower pressure is ,z 





in., 5g in. material must be used in constructing a boiler for 
the higher pressure, provided the same diameter of barrel, 
the same factor of safety, and the same quality of plate 
and style of riveting areretained. As, however, the effi- 
ciency of 200-lb. steam is greater than that of 140]bs. press- 
ure, the cubical capacity of the boiler may be reduced some 
what; but as the fire-box must be kept of at least the same 
dimensions as before, in order to prevent an unduly high 
rate of combustion per unit of grate area, any saving in 
this direction would be insignificant. Beside the barrel 
plates, those of the fire-box, together with all stays, 
braces, etc., must be increased in proportion. 

Supposing the 140-lb. boiler to weigh 18,000 lbs., the other 
would weigh about 25,000 lbs., or 7,000 more. Estimating 
the price of a locomotive boiler to be 10 cents per Ib., this 
would add $700 to the cost. 

Regarded merely as additional weight to be hauled, this 
increase, amounting to less than half the weight of an 
empty box-car, would not at all seriously diminish the gain 
to be derived from the high pressure steam; but, unfortu- 
nately it must be carried, for the most part, by the 
already heavily loaded driving wheels of the engine. 

A gauge pressure of 200 lbs. per sq. in. would seem to be 
about as high asis desirable to go in efforts to increase 
the efficiency of the steam. Steel plates, which are now 
used almost exclusively in locomotive work in this coun- 
try, become unreliable at a temperature of about 450° 
and it is, of course, imperative to keep well within 
the bounds of absolute certainty and safety. Beside this, 
the objections which obtain in the case of superheated 
steam, and enumerated further on, apply with equal force 
to saturated steam of very high tension. 

It may be pertinent to say here that there is no difficulty 


* The exact determination of this quantity is impossible 
for obvious reasons, although the requisite number of heat 
units is known. 





whatever in obtaining steel plates for boiler work thor- 
oughly uniform and reliable. In the shops in which the 
writer is employed, with the exception of a few copper 
fire-box boilers built for South America, nothing but steel 
has been used for this purpose in five years. Steel for stay 
bolts, on the other hand, is not an unqualified success; 
and several locomotive men have gone back to iron as 
being the better material. 
SIX-COUPLED ENGINES. 

During the last two or three years, in order to avoid the 
excessive weight per wheel entailed by large and heavy 
boilers, several railroad companies, running fast passea- 
ger trains, have discarded the ‘“‘American,’’ the generally 
accepted type of passenger locomotive, for a six-coupled 
engine of the ‘‘Mogul” or 10-wheeled type. Engines of this 
kind permit of a large adhesive weight while keeping the 
static load per wheel within reasonable limits; but, owing 
to the great weight per foot run of driving-wheel base. are 
more destructive to bridges--except those of very short span 
—than their predecessors. With respect to increase of in- 
ternal resistances caused by adding tothe number of driv- 
ing-wheels, itis the firmly rooted belief of many engi- 
neers, notably in England, that a “single” engine, having 
but one pair of drivers, runs more freely at high speeds 
than one having two pairs of drivers, and so on, owing to 
the multiplication of bearings and the consequent increase 
of friction. Nobody, so far as the writer is aware, has 
ever produced any evidence, apart from generalities, to 
prove this; but it may well be, and undoubtedly is, true 
in cases where the road run over abounds in fre- 
quent curves of short radius. On lines baving a 
large percentage of tangents, however, the writer 
has not been able to notice any appreciable difference in 
freedom of running between engines of the ‘‘American” 
type and 10-wheelers. Although the use of 6-coupled 
engines for passenger service has afforded some substan- 
tial relief to the overburdened wheels of the 4-coupled 
machines, the demand for greater power is always present 
and in some recent instances the driving-wheels of 
passenger ‘‘Moguls” and 10-wheelers carry as heavy a 
weight as the maintenance-of-way engineers will counte- 
nance. 

Few locomotive engineers would admit the desirability 
of running 8-coupled engines of the consolidation on 
12-wheeled types at high speeds, owing to the great 
weight per foot run, and if it is really essential that more 
power be forthcoming, some radical change in locomotive 
construction is inevitable. 

TRACTION INCREASERS. 

It may safely be stated that no locomotive built during 
the last 2C years has been deficient in adhesive weight 
after once getting its train wellin motion, notwithstand 
ing the slight and unreliable evidence adduced to the 
contrary. In other words, the mean effective pressure in 
the cylinders when running at all fast is quite insufficient 
to cause the tractive force to exceed the adhesion. A 
feature of any substantial change in locomotive design 
will then probably be a method of increasing the 
coefficient of adhesion at starting, for although 
many devices tending to this end have been 
experimented wiih, we still, in default of something bet- 
ter, have to rely on mere dead weight, a large proportion 
of which is useless at other times, to get the trains away 
from the stations. 


EFFICIENCY OF BOILER AND FURNACE. 

The evaporating efficiency of a boiler depends upon the 
nature of the fuel burned under it, and as anthracite and 
bituminous coal are, generally speaking, alone used in this 
country for locomotive work, they may be considered to 
the exclusion of all other kinds. Recent experiments on 
the New York, Lake Erie & Western R.R., with high- 
class modern locomotives, gave evaporating rates, from 
and at 212° Fahr. per lb. of coal, of 5.68 for anthracite and 
7.2 for bituminous. These figures are probably 
somewhat higher than the average performance 
of locomotive boilers throughout the country, but 
represent what is possible and what can be obtained 
when the firing and handling of the engine are done with 
reasonable intelligence. 

Anthracite, as burned in the fire-boxes of locomotives, 
is an extravagant fuel, whose use is justified only by 
cheapness of cost, or by some other qualification which 18 
considered indisdensable—cleanliness, for example. 

Much higher evaporative performances than those 
mentioned are frequently claimed, as much as 10 lbs. of 
water per pound of coal in some cases; but although such 
results are, of course, attained in stationary and marine 
practice, it is extremely doubtful whether, in locomotive 
work, they are actually reached. Where such figures are 
arrived at it is safe to assume, unless the evidence against 
it is overwhelming, that large quantities of water pass 
over into the cylinders with the steam, while a consider- 
able amount may easily go to waste by way of the safety 
valves. It is a matter of great difficulty to determine 
the exact quantity of water fed to a locomotive boiler, as 
the time allowed for replenishing the tank at way-stations 
issoshort that the swash caused by the rush of water 
from the stand-pipe does not have a chance to subside be- 
fore being augmented by the jolting motion of the re- 
starting train. If sufficient time is allowed for taking an 
accurate reading, the conditions do not confo'm strictly 
to regular service, as the time so lost must be made up 
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again by increasing the average speed. The operation of 
a locomotive boiler militates againse a high duty. Its ex- 
posure to constantly changing volumes of atmospheric 
air cannot but be a fruitful source of loss, and the remark- 
able differences of opinion with regard to boiler propor- 
tions, grates, and draught appliances, prove that some 
boilers, at least, do not have a fair chance to perform 
their functions in an economical manner. 

From the foregoing, the efticiency of a well designed 
bituminous coal burning boiler may therefore be 
taken at 

7°2 = 100 
12 
which, considering the disadvantages under which it 
labors, is, the writer thinks, a creditable figure. 


60%, 


DISCUSSION, 


ANGUS SINCLAIR: The portion of Mr. DIXONn’s paper re- 
lating to cylinder compression in locomotives, deals with 
a subject about which considerable misapprehension 
exists. When an engineer first examines an indicator 
diagram, taken from a locomotive running fast and cut 
ting off short, he is almost invariably inspired with an 
ambition to distinguish himself by reforming the locomo- 
tive. If he is 30 placed that the aspirations of theory are 
unchilled by the demonstrations of experience, he will 
lose no opportunity to deride the ignorance of the railway 
engineers who persist in using an engine that produces 
such a reprehensible card. If the would-be reformer gets 
the opportunity to arrange the valve motion of a locomo- 
tive to accord with his idea of the eternal fitness of that 
mechanism, the engine will invariably use more coal in 
doing certain work than one equipped with the much ma- 
ligned liak motion. 

Most of those who are struggling to improve the distri- 
bution of steam in locomotive cylinders are laboring to 
popularize a delusion. Because certain phenomena would 
imply very bad practice in a stationary engine, they argue 
that their occurrence in a locomotive must prove the per 
formance of the engine to be defective. The two cases are 
not parallel. The locomotive of to-day is a machine de- 
veloped to meet the requirements of peculiarly severe and 
varying service. The proportions of cylinders and other 
passages do not vary materially among the locomotives 
of different railroads or of different countries, and these 
proportions are undoubtedly those that produce the most 
satisfactory resultsin the performance of work. In no 
practical case has it been found best to make the propor- 
tions of steam ports approximate to the sizes considered 
necessary With good stationary engines. When this im 
portant feature is so differently proportioned in the two 
kinds of engines, how can a reasonable man expect that 
the distribution of steam will be nearly alike? 

The comparatively small ports, and the restricted open- 
ing at short points of cut-off, make a high compression 
line absolutely necessary, to enable a lomotive to perform 
fairly heavy work at high speed. If the compression does 
not reach close to boiler pressure, the steam line will drop 
so suddenly that the engine can do very little work when 
the piston speed is close to 1,000 ft. per minute. Increas- 
ing the size of the card by reducing the compression is a 
plausible theory; but in practice, at very high speed, it 
leaves the main rod to drag the piston away from the end 
of the cylinder. In many instances, however, compres- 
s on is carried to excess, even for the requirements of a 
high speed locomotive. In such cases, loss of efficiency 
and of economy result. 

I can scarcely agree with Mr. Drxon’'s views on steam 
jacketing. It is by no means certain that steam jacket- 
ing has proved successful on any high speed engine, and 
there are peculiar difficulties in making such a device 
work well on a locomotive. The application of a steam 
jacket by Mr. Boropin, referred to in the paper. proved 
nothing. The locomotive was experimented with in a 
shed, with small power, and running at uniform speed. 
These conditions are very different from the ordinary 
work of a locomotive. Few engineers would allow them- 
selves to be influenced by results that are not obtained in 
road service. I have known of several very careful ex- 
periments which were made to ascertain the value of 
gteam jacketing on the cylinders of locomotives, and in 
every instance the jacket was decided to be of no value. 

I agree with Mr. DIxon thatit is hard to understand 
how condensation can take place to any hurtful extent 
when engines with well-protected cylinders are running 
at high speeds. I feel compelled, however, to admit that 
such condensation does take place, and to a much greater 
extent than 7 per cent. of the steam admitted to the cylin- 
ders, even though, like Mr. Dixon, I have failed to detect 
evidence in any high speed cards of condensation or 
evaporation. There isso much of what HEMINWAY calls 
“initial expansion” inthe cylinders of high speed loco, 
motives that it is impossible to judge how much of the 
drop is due to condensation or to wire drawing. Nozzles 
and contracted steam passages exert so much influence 
on the exhaust end of the card that it is practically im- 
possible to detect the signs of evaporation. 

Although the view is taken by such a high authority as 
Sir FREDERICK BRAMWELL, I attach very little import- 
ance to the assertion that a vital element in making the 
compound locomotive a success is the tergiversation of 
the ignorant engineer driver, who refuses to work the 
steam expansively. If compound locomotives prove suc- 
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cessful enough to make that engine the railway motive 
power of the future, that consummation will be produced 
by the same causes which have made marine and sta- 
tionary compound engines popular with steam users, viz., 
the capability of using them to greater advantage. 


L. S. RANDOLPH : In regard to the efficiency of loco- 
motive, the question has been and is now, not so much 
what is the efficiency, but what is the power; not so much 
how many foot pounds of energy it will develop per 100- 
pounds of combustible, but how many cars it will haul 
and make schedule time. Within certain limits, the efti- 
ciency of the railroad as a machine for transportation is 
of more importance than the efficiency of the locomotive. 
The tests of the efficiency of the locomotive, as usually 
made, are not only exceedingly difficult, but also urrelia- 
ble. The varying facts of grades, curves and speed, to- 
gether with the short time it is possible to give to the 
test, make it impossible to obtain the accuracy that the 
subject demands. Not until we take a leaf from marine 
engineering and make, as it were, “dock trials”’ of a 
locomotive, will we get the accuracy and reliability that 
we should. With the locomotive jacked up, and a Prony 
brake to measure the power developed, we should be able 
to get, with accuracy, the efficiency of the locomotive 
under varying conditions of load, speed, etc., other con- 
ditions being kept uniform. Knowing these points accu- 
rately, we could determine how much was gained or lost 
by over-loading or under-loading an engine, as well as the 
effect of varying dimensions. 

W. O.WEBBER: It seems to me the modern locomotive is 
one of the most maligned pieces of mechanism in existence. 
I consider it one of the highest types of high-speed engines 
now running, and it is operated under most unfavorable 
conditions. 

The author speaks of engineers running their engines by 
the throttle instead of by the reverse lever. It should also 
be said that engineers are not entirely to blame for this. 
As locomotives are frequently built the engineer cannot 
keep his engine at a given speed by the reverse lever alone, 
but must use the throttle. 

Gro. S. STRONG: A locomotive is not a wasteful machine 
so long asitis not pushed beyond its capacity. The diffi- 
culty arises in handling trains requiring 1,000 to 1,200 HP., 
with locomotives which can only generate economically 
two-thirds that power. With an engine I propose to put in 
service Lexpect to develop a horse power with 18 lbs. of 
steam, whereas the ordinary engine uses about 27 lbs. 

D. L. BARNEs: It is fortunate that engine drivers do 
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A GERMAN DREDGE FOR REMOVING BOULDERS, 


not run entirely with the reverse lever. particularly with 
locomotives having a tendency to prime. Before we can 
get any accurate knowledge of the amount of steam used 
by locomotives some practical calorimeters for locomotives 
must be devised. Estimating cylinder condensation from 
indicator cards is simply impossible. As to compounding, 
if it is good at slow speeds it is good at high speeds. One 
excellent point of the paper is its commendation of the 
principle of traction increasers. 


The Mechanical Equivalent of Heat. 


The very careful experiments made by Prof. Row- 
LAND at the Johns Hopkins University for determin- 
ing the mechanical equivalent of heat do not seem 
to be as well known here asabroad. In 1878 the 
late Dr. JouLE made a series of determinations of 
this unit, which gave an average value of 773.9 ft.- 
Ibs., in place of his original determination of 772 ft.- 
lbs. These experiments were all made with water at 
60° Fahr., and the results then reduced to 39.1° (the 
temperature of the maximum density of water), by 


































































































139 





means of REGNAULT’s law of reduction, which de- 
pends upon the specific heat of water, as determined 
by him. Prof. RowLanp found that this law was 
not true for any but high temperatures, and his in- 
vestigations, conducted with a care which has met 
with the highest admiration from physicists the 
world over, have fixed the values of the mechanical 
equivalent of heat in the latitude of Baltimore, as 
shown in the accompanying table, taken from Prof. 
Woon’s * Thermodynamics.” 
Mechanical equivalent. 
-——-Temp.— Air Mercurial 


C. Fahr. thermom. thermom. 
‘ 39.1 783.4 778.: 





5 41 

6 2.8 
7 44.6 
16 60.8 
27 80.6 
36 96.8 





These experiments were made with air thermome 
ters, which are much more accurate than those in 
which mercury is employed, such as Dr. JOULE used. 

Since the specific heat of water, and with it the 
mechanical equivalent of heat, rises from about 80° 
Fahr., physicists, who are careful to be precise, 
now take 773 ft.-lbs. as a fair average value of th: 
latter; although, as we lately said, for rough practi 
cai purposes the old unit of 772 still is very large: 
used, as determined in JOULE’s famous experiments 
of 1843-50. Tables of the properties of steam, using 
778 ft.-lbs. in the calculations, were published in 188s 
by John Wiley & Sons, of this city. Prof. Row 
LAND’S experiments are described in the Proceedings 
of the American Academy of Arts and Sciences for 
1880. 


A German Stone Dredge. 


A recent number of the Centraulblatt der Bau 
waltung contains a description of a dredge for re 
moving stones from the bed of a river or channel. 
The grapple is hung to two chains, which dre at 
tached to the drums of two windlasses bolted to the 


frame of a revolving crane, carried on a scow about 
42 ft. long by 8 ft. wide. When the dredge has been 
brought into the position shown in the lower figure, 
by means of the principal chain, a, the jaws of the 
grapple are opened, asshown in the figure at the 
right, by tightening the chain 4. The grapple is 
then lowered to the bottom. {Then by winding up 
the chain, a, the jaws are closed and the grapple is 
lifted with its load. A bar, s, capable of being fixed 
at any depth, is used in locating the stones. The 
scow is attached to a point some distance up stream 
by acable and then swung from shore to shore. 
After a complete swing from one bank to the other 
the cable is paid out for a distance corresponding to 
the length of the submerged bar and the scow re 
turns to the first bank. Bythis means every part of 
the bottom is passed over and any degree of thor 

oughness attained. The scow is also useful in re 

moving stones too large for bucket dredges. ‘Iwo of 
these dredges, costing abont $125 a piece, have given 
very satisfactory results in Hameln, on the Weser 


River. 
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Pile Driving and Ditching Plant, Omaha & 
St. Louis Railway. 





(WITH INSET.) 

We are indebted to Mr. A. E. BUCHANAN, Super 
intendent of the Omaha & St. Louis Ry., for the fol- 
lowing interesting details, and the accompanying 
illustrations of an exceedingly ingenious and novel 
plant, which has been most successful in practical 
operation, as shown below, and which combines the 
functions of a pile driver, derrick, ditcher, scraper, 
and steam plow, all in simple and easily worked 
form, and all practically tested. The apparatus is so 
simple in detail, despite the many different different 
functions which it well fulfills, that the engraving 
alone, with the following discription, will make it 
clear, 

Fig. lof the accompanying inset shows the pile 
driver as constructed, and the manner of raising the 
leads. It also shows the folding of the ladder and of 
the horizontal braces as the leads are being lowered. 
The leads lower by gravity, the line passed around 
the axle being used merely to steady them in their 
descent. To raise them the two men shown in 
the cut hold the line taut while the car is moved 
backward (/. ¢., to the right inthe cut, calling the 
pile driver the front end), causing the line to wind 
on the axle, and thus raising the leads into position. 
Thus the raising is done ina moment, without any 
manual labor, and by moving the car in either di- 
rection, changing the winding of the rope to corre- 
It usually takes about 2!¢ minutes to either 


spond. 
lower the leads or raise them into position ready 
for wo 

The following Table 1 gives a detailed statement 
of the operation of this driver for 46 days, begin. 
ning Oct. 22, 1889, and ending Dec. 17, 1889. 


TABLE I, 





DeTAIL STATEMENT OF WORK OF PILE DRIVER FOR 46 
Days, OMAHA & ST. LouUIS RAILWAY. 
No Aver-| Time, | Total 
Date, rac. 1 ae with Leads raised | time 
1X89. pies | depth |leadsin orlowered. | at 
driven. driven. position. | work. 
Min 
No. Ft. H. M. No. lost H. M. 
on 92 25 12 @ 6 20 7.20 
; 13 32 14 7.46 6 18 8.04 
4 26 14 7.30 8 25 8. 
5 97 15 8.10 6 20 | 8.30 
° 26 32 14 7.42 6 18 | 8. 
: 28 29 14 7.50 8 25 8.15 
‘ 2g 26 15 7.10 6 20 7.30 
- 31 33 15 8.14 6 18 8.32 
Nov 2 32 14 7.20 8 24 7.44 
4 33 15 6.10 x 17 | 6.27 
) 37 16 8 20 8 27 | 8.47 
6 28 16 5.20 6 20 | 5 40 
7 30 14 5.46 8 at 6.13 
x 25 15 4.23 s 20 4.43 
i) 26 15 6.08 10 25 | 6.33 
11 13 15 5.10 6 13 5.23 
2 16 14 5.28 6 18 5.46 
l 18 14 3:40 6 15 3.55 
i4 22 15 7.08 6 17 7.25 
15 19 15 7.15 6 12 777 
16 34 12 6.35 6 15 6.50 
1s 34 12 6.30 8 12 6.42 
0 13 12 3.40 8 10 3.50 
M) 22 12 6.15 10 22 6.37 
1 26 15 6 30 8 12 6.42 
r2 17 15 6.20 8 15 6.35 
3 11 15 6.15 x 16 6.31 
9 1S 15 5.40 6 14 5.54 
Mi} 21 15 5.17 8 22 5.39 
27 24 15 5.27 10 24 5.51 
x) 28 15 6.25 12 30 | 6.55 
“0 34 15 6.57 | s 27 7.24 
[dee 2 42 18 7.40 | 6 5 ! 8.10 
; 21 16 4.44 | 6 15 4.59 
4 36 13 7 4 9 7.09 
) 37 12 7.55 | 8 21 8 16 
25 416 10 6.15 | 10 18 6.38 
7 25 16 6.55 | 10 19 7.14 
9 45 14 7 32 6 14 7.46 
10 26 16 5.40 | 8 18 5.58 
1 33 16 7.42 | 8 9 | 8.01 
12 28 | iS ie 6 ae 8 | we 
13 21 3 | 530 | 8 17 | 5.47 
i4 32 4 | 6.05 | 10 20 | 6.25 
16 35 12 | 8.20 | 8 18 8.38 
17 34 12 7.45 | 6 44 |= 7.59 
Potal, 46 1,267 | 14. | 301.49 | 344 14.12) 316.01 
Number of days worked . dithwtdseewesies 16 


Average time worked per day... .............. 6h. 52 min. 

\verage time required to drive one pile....... 14.965 min. 

Average time required to either raise or lower 
leads 


sinter 2 2.477 min. 


Length of piles from 14 to 52 ft.; average length 

“4 ft.; driven ae chs Satebeeee oe 14 ft. 
Average cost per foot for piles......... ........ 15¢. 
Expenses for 46 days labor i $1,683.72 
Expenses for fuel and supplies 262.28 


$1,946 00 
Average cost of a pile in place.... Ss $5.14 
Trestles driven Cae eubecmech 41 
Average length of trestle 101 ft. 


Fig. 2shows a pile driver similar to that shown 


in Fig. 1 (but not the same one) fully lowered, and 





also in advance of it, a special driver carried on the 
“protection car,” which always leads the main 
driver. This special pile driver, when used, is oper- 
ated by passing a rope from the hoisting engine on 
the main driver, and is for cases where the main 
pile driver is too large or too heavy. It revolves on 
a pivot over the center of the truck. The main pile 
driver also swings on a pivot, of course, although 
Fig. 1 shows it blocked. The special driver is used 
to drive piles in truss bridges, to lower and drive 
piles in dry gulches, or to drive foundations for 
water tanks or buildings near the track, taking, in 
such a case, power from the engine on main driver. 
The derrick attachment, shown in place in Fig. 2, is 
for loading material left over after renewing a 
bridge or trestle. 

The special driver and derrick attachment cost 
$110, 

Fig. 3 shows ditching attachment to the main pile 
driver. This application was devised by Mr. Bu- 


chanan in order to utilize the plant when not wanted , 


for pile driving. 

The ditching attachment shown cost $189, and 
consists of a horizontal shaft 20 ft. long and 4 ins. in 
diameter, with a center drum 30 ins. in diameter. 
The two drums at the ends of the shaft are 8 ins. in 
diameter. The shaft revolves in bearings set on 
top of the posts as shown in Fig. 3. The caps of the 
bearings are hinged to the posts, so as to be readily 
opened to allow the shaft to be turned parallel to 
the track when not in use, as shown in Fig. 2. The 
draft beams and suspended platforms complete the 
ditching attachment, except the shovels, which are 
of steel, 42 ins. wide = 47 ins. in length and 22 ins. in 
depth. When filled and hoisted, the earth usually 
projects about 4 ins. beyond the mouths of the 
shovels, and is usuaily from 6 to i2ins. above the 
sides. From frequent measurements of ditches ex- 
cavated it is found that the shovels take a small 
fraction over a yard each at a filling. 

A foreman and four laborers handle the shovels. 
They are dumped while the train is in motion, as 
follows: 

By reference to Fig. 3 it will be seen that the 
hoisting rope for each shovel winds on the drum in 
an opposite direction from the “tipper” rope; 7. e¢., 
the rope around the handle of the shovel, with its 
end in the hands of the men. To dump the shovels 
the hoisting engineer lets go the friction drum, and 
the engineer on the locomotive applies his brakes at 
the same instant. The shovels drop, and are caught 
in their descent by the tipping rope, which is being 
wound up while the twisting rope is unwinding, be- 
cause of winding in an opposite direction on the 
shaft. Soit can readily be seen from Fig. 3 that 
advantage is taken of the weight of the earth in the 
shovels in avertical direction and also in a horizontal 
direction, both movements occurring at the same 
instant that the shovels are tipped, causing thern to 
dump atonce even the most adhesive material in 
almost every instance. 

In further explanation it should be noted that the 
rope passing through the block above the main 
drum of the shaft, in Fig. 3, is not the hoisting rope 
from the engine (or it would revolve the drum inthe 
wrong direction), but merely a tackle used for hoist- 
ing the shaft out of its bearings, as shown more 
clearly in Figs. 2,4 and 6. The actual hoisting as it 
leaves the drum is on the back side thereof, and is 
not visible at all in Fig. 3, but may be seen in Figs. 
4and 5. 

The center of the shovels when hoisted ready for 
dumping are 8 ft. from the center of the track. 
The sides of the shovels, when ready for dumping, 
stand at an angle of about 30° to the line of the 
track, making the center of the material as it leaves 
the shovels about 9 ft. from the center of the track. 

The detail statement shown in Table 2 gives an 
accurate record of the operations of the ditcher for 
36 days, beginning April 18 and ending May 30, 1890, 
and shows better than any words can how efficient 
a machine it is. 

A similar record to that of Table 2 for the first 
three weeks of the following month of June shows 
an average of 175 trips per day instead of 162; an 
average haul of 456 ft. instead of 555; an average 
day’s work of 7h. 12 m. instead of 7 h. 3714 m.; a 
time per trip of 2.47 instead of 2.82 minutes, and a 
cost per yard of 9 cts. instead of 9.4 cts. 

The shovels used on the ditcher during the period 
covered by Table 2, and as shown and described, are 
not as large as were really desired, but were the 


largest that could be had at the time. The hoist- 
ing engine has two 6x10-in. cylinders, and its hoist- 


STATEMENT OF WORK DONE BY THE OMAHA & ST. LOUIS 
Ry, DITCHING MACHINE FROM APRIL 18 TO MAy 30, 1890. 


Round Distance| Time | Average time 




















Date. trips. | hauled. Worked per trip. 
| No. Ft. H. M. Min. 
April 18 82 1,100 5 50 4.27 
“ 19 | 89 | 1,170 | 7 10 4.83 
* 100 1,900 7 & 4.75 
ae | cs | if 6 35 6.2 
a 70 | 1340 | 7 & 6 80 
“24 161 410 | 8 20 3.12 
- 167 380 | 8 35 3.08 
“ 2 137 700 | 7 SO 3.44 
“ 2 166 | 560 | 8 10 3.00 
- @ 176 | 56) | 7 55 2.70 
May 1 158 960 | 8 55 3.40 
=> oe 137 | 40 | 7 2 3.25 
3 192 300 | 7 30 2.34 
oe ae 182 360 | 7 45 | 2.55 
= ie 183 290 | 8 30 2.80 
* oe 190 450 7 55 2.50 
ae 202 20 7 45 2.30 
Ye 125 700 6 50 3.28 
~ 151 350 5 35 | 2.22 
- 198 460 7 4 | ¥ 35 
*- ie 130 200 4 2 | 2.00 
~ 205 810 8 55 2.60 
- 5 180 520 6 2B 2.14 
— 211 660 9 05 2.58 
«2 215 600 | 8 50 | 2.47 
”" 203 200 8 10 | 2.41 
** 620 = 200 8 15 |} 2.72 
“21 205 300 a 2.2 
* 2 175 1,100 7 30 2.57 
= 216 330 8 40 2.40 
~ a 177 1,000 8 05 2.7 
sae 177 430 7 50 2.05 
i ae 221 310 9 2 | 2.53 
“ 28 162 350 | 6 55 | 2.56 
a2 161 500 71 2 | 2.76 
* a0 89 450 4 40 | 3.14 
Total 36 days.| 5,838 555 | 274 30 | 2 82 
Bo | eer errr 162 
Average cubic yards moved per day, over..... . .....- 324 
EE IRIE RII 5 56k oka axnict no 40 ckes vennengeaseanas 555 
Average hours of work perday...............--- 7 h. 3744 m. 
Average Gime per TOUR GID............ovseceesscvcese 2.82 min 
Average speed of round trip, including stops at 
| Re er eget en eee a oki miles per hour. 


Expenses of ditching train for the 36 days covered by the 
above statement. 


I Ragineor days @ SES0...........06.-0.cesesese $126.00 
1 Cond«ctor sie Se Mec cnspccaws 108.00 
1 Hoist Eng’r 36 *‘ a ene ee 86.40 
1 Foreman 36 SP: FRG cccgacscecaes mecdss 84.24 
1 Fireman ao “* SS ree ie 72 00 
2Brakemen 72 “ os ante eens hesnees 144.00 


4 Laborers 81 “ @ 150 and 60 days @ $1.75... 231.00 
SEE I oe os oss cc nsines ceawacadanstercetucaes 250.18 


$1101.82 


Cost per cubic yard.................. .=-— = 9.4 cts. 
11,676 
Adding, for wear of machinery, $7 per day, cost per cu- 


bic yard becomes 11.6 cts. 


It is now being arranged to put on shovels of the 
following dimensions: Width, 48ins.; length, 54 ins., 
and depth, 30 ins., giving about 77 per cent. more 
capacity, or nearly 2 cu. yds. There is already 
ample power to handle them. The same number of 
men can handle them that handle the present ones, 
and doit in about the same time. At the lowest 
estimate, this will increase the output 50 per cent. 
without any increase of expenses. Moreover, it is 
proposed to put on a second set of shovels 12 ft. or 
so back of the present pair. 

In this case the four laborers would operate both 
sets of shovels, but it would take about one minute 
longer to make the round trip than at present, 
making, on the basis of the past working, about 
115 trips ina day of 7h. 40 m., instead of 162, as at 
present, but moving at least 7 cu. yds. at a trip 
and 800 cu. yds. per day, at a cost of, say, $33, 
allowing in this item $7 for use of machinery. This 
would make the cost per cubic yard only 4% cts. 
The material that has been handled so far was gen- 
erally too wet to shovel to advantage in the usual 
way, and remains in this condition, except a thin 
crest on top, during the whole working season. We 
need not say that such material is particuiarly 
troublesome to handle by manual labor; yet with 
the present knowledge of the ditching plant it is 
expected to readily handle material at 5 cts. per cu. 
yd., equipped with four shovels. 

A further feature to the plant is the plowing at- 
tachment shown in Fig. 4, which illustrates the man- 
ner of guiding the two hard-pan plows used; plow- 
ing being resorted to only when hard-pan is encoun. 
tered. The two men on the suspended platforms are 
found to have perfect control of them, even when 
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being run on the slope of a cut. This is effected as 
follows: 

A hinged gas pipe, extending from the beam of 
the plow, passes up through a ring attached to the 
sliding bar, as shown in the cut. The plow is 
dragged by the chain, raised or lowered bodily by 
the hoisting rope, and then guided in detail only by 
the men. 

The wedging plow, shown in Fig. 5, consists of a 
steel plate 8 ft. 21¢ ft., riveted to two right-angled 
triangles formed of old rails, the angle at the front 
being 26°. This plow is reversible, and so can be 
used on either side of the track. It is used to cut 
off the foot of the slope, when a cutis not wide 
enough to admit the ditching shovels at a proper 
distance from the ends of the ties. It can be turned 
in at any point on the side of the slope. It is only 
found necessary to run it through once on each side 
of such cuts as need widening before the ditch can 
be made. Its effect is to make a broad bench on the 
slope, 4 ft. wide, to receive the ditching shovels. 

There is also an eye attachment in the center of 
the face of the plate, so as to give the proper cant 
for dressing the slopes of the cuts after the ditch 
has been taken to the proper depth. The draft 
chain is then attached to the center of the plate. 
The forward end or point of the wedge is held in 
position by a chain attached to the beam shown in 
Fig. 4. The draft chain is of such a length as to 
permit the plate when moving to assume a position 
at an angle of 45° to the direction of the track. 

Finally, Fig. 6 shows a leveling plow or scraper, 
used for dressing off the material that has been 
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dumped on the embankments from the ditching 
shoals. When constructed as shown in Fig. 6, it 
was found to be too narrow at the back end; so it 
was modilied and altered to the form shown in the 
accompanying small cut. In this form it does its 
work thoroughly, for in four hours it has leveled 
off all the material excavated during a month. 

Up to about July 1, 1890, 55 miles of the Omaha & 
St. Louis Ry. had been thoroughly ditched and 
dressed off by this plant, at a total cost which is very 
liberally estimated at one-quarter of the cost of doing 
the work in the usual way. 
sembling this have been devised from time to time, 


Plants more or less re- 


but this is the most complete and the most success 
ful one that we know of. No other machine, so far 
as we know, has ever made any such records as 
those here given. There are no patents on any part 
of the plant, which will be generally admitted to be 
strikingly novel and highly creditable to its design 
er. 


Maintenance of Roads. 


We condense the following hints from a circular 
issued by the Roads Improvement Asssociation, of 
London, England, an organization formed to dis- 
tribute matter for the education of local highway 
authorities, road contractors, and others, on the 
proper construction, maintenance and repair of 
highways. The actual size of the largest stone 


allowable for road repair, as recommended by the 
association, is shown on the accompanying cut. 
HINTS TO COUNTRY ROADMEN, 

Never allow a hollow, a rut ora puddle to remain ona 
road, but fill it up at once with chips from the stone heap. 
Always use chips for patching, and for ail repairs during 
the summer months. Never put fresh stones on the road 
if by cross-picking and a thorough use of the rake the 
surface can be made smooth and kept at the proper 
strength of section. The rake isthe most useful tool in 
your collection, and it should be kept close at hand the 
whole year round. Never spread large patches of stone 
over the whole width of the road, but coat the middle or 
horse-track first, and, when this has wornin, coat each €f 
the sides in turn. In moderately dry weather, and on 
hard roads, always pick up the old surface into ridges 6 





Largest Stone Allowable for Road Rep 


ins. apart, and remove all large and projecting stones 
before applying a new coating. Never spread stones 
more than one stone deep, but add a second layer 
when the first has worn in, if one coating be not enough. 
Use a steel-pronged fork to load the barrows at the 
stone heap, so that the siftings may be available for ‘*bind- 
ing” and for summer repairs. Never shoot stones on to 
the road and crack them where they lie, or a smooth sur- 
face will be out of the question. Go over the whole of the 
new coating every day or two with the rake, and never 
leave the stones in ridges. Never put a stone upon a read 
for repairing purposes that will net pass freely in every 
direction through a 2-in. ring, and remember that still 
smaller stones should be used for patching and for all slight 
repairs. Hard stone should be broken toa finer gauge than 
soft, but the 2-in. gauge is the largest that should be em- 
ployed under any circumstances. Never be without your 
ring gauge. It should be to the roadman what the com- 
pass is to the mariner; and if you have no ring-gauge, re- 
member MACADAM'S advice that any stone you cannot 
easily put in your mouth should be broken smaller. Use 
nothing but chips for binding new ly laid stones together, 
and remember that road sweepings, horse drop 
pings, sods of grass, and other rubbish, when 
used for this purpose, will ruin the best made road. 

Water-worn or rounded stones should never be used 
upon steep grades, or they will fail to bind together. 

Never allow dust or mud tolie on the surface of the 
road, for either o. these will double the cost of main- 
tenance. Dust becomes mud at the first shower, and 
mud forms a wet blanket which will keepa road ina 
filthy condition for weeks at atime, instead of allowing 
it to dry in a few hours. See that all sweepings and 
scrapings are put into heaps and carted away imme- 
diately. 

The middle of the road should always be a little higher 
than the sides, sothat the rain may run into the side- 
gutters at once. Never allow the water-tables, gutters 
and ditches toclog up, but keep them clear the whole 
year through. Always be upon your road in wet 
weather, and at once fillup with “chips” any hollows or 
ruts where the rain may lie. Whenthe main coatings of 
stone have worn in, go over the whole road, and, yather 
ing together all the loose stones, return them tothe stone 
heap for use in the winter to follow; for loose stones are 
a source of danger and annoyance, and should never be 
allowedi to lie on any road. 

Never allow the grating bars of any gutter or drain to 
remain parallel with the road, but always set them cross 
wise, and so avoid serious accidents. No grating, man 
trap, water-plug, gas-pipe, or drain should ever be allowed 
to project above the surface of the road under any cir 
cumstances. 

temember that any negligence on your part may cause 
the ratepayers to lose the benefit of the Government 
grant—given toward all main roads kept in an efficient 
state of repair—as well as render your surveyor or 
overseer liable to an action at law. 


The English Canal System. 


The Financial News, in summarizing a recent re- 
port on the English canal system, notes that a few 
of them still compete very successfully against rail- 
ways. The Weaver Navigation, the property of the 
county of Chester, is navigable by steam barges ear- 
rying 350 tons of cargo, and ‘“‘beats the Northwest- 


ern out of the field” in the trade of about 1,000,000 
tons per annum from the Cheshire salt works to 
Runcorn or Liverpool, and it returns “fa not incon- 
siderable revenue” to the county. The Aire & 
Calder Canal, which accommodates vessels of 250 
tons, runs from Leeds and Wakefield to the Humber 
at Goole. Its traffic iscarried on by trains of steam- 
towed barges with an aggregate capacity of some 
800 or 900 tons. The proprietors’ dividends are sup 
posed to amount to something like 50 or 60 per cent. 
It competes with the Lancashire & Yorkshire and 
the North-Eastern Railways. The old Bridgewater 
Canal was paying well enough to be acquired by the 
Manchester Ship Canal Co. at a price equal to twice 
its nominal capital. It carries from Manchester to 
Liverpool a greater tonnage than is carried by any 
one of the three rival railway lines, and in iine goods 
in particular, a remarkable fact, its pre-eminence is 
yet more decisive. It receives the goods one eve- 
ning at Manchester, and delivers them next morn- 
ing, without breaking bulk, alongside the ship in 
the Liverpool docks. 

But the remaining canals which make up the 
bulk of the three thousand and odd miles of the 
English canal system are said to bein asad con 
dition. 

Between London and Liverpool there are three 
canal routes. The shortest of them is 245 miles in 
length, not greatly longer than the rail routes; but 
this route is made up of the canals of nine different 
companies. <A boat, 80 ft. long and drawing 4 ft. 
of water, could leave London with a load of 80 tons; 
but at Cowley, 22 miles from London, the 
cargo would need to be lightened to 65 tons, 
and at Braunston, some 90 miles further, it would 
have to be shifted bodily into fresh barges with a 
After another 
100 miles, the cargo would need to be transferred 


carrying capacity of only 25 tons. 


once more to larger barges, as the small, narrow 
boats which alone can pass through the Oxford & 
Warwick and Staffordshire Canals would not be 
safe in the open waters of the Mersey. Naturally 
there is little of this traffic, and there are worse 
instances than this. Chesterfield, for instance, in 
the heart of one of the greatest coal districts in 
the country, is nominally served by a canal con 
necting it with the Trent ; but for nearly two miles 
this canal runs through atunnel whose width is 
only8 ft. 10 ins., and whose height above water level 
is only 4 ft. 10 ins., the traffic being worked through 
by “ legging,” men lying on their backs and pressing 
with their feet against the tunnel roof. The Stand 
edge tunnel, over three miles long, is of this size, 
and worked in this way. 

As torates, the Financial News makes this aston 
ishing declaration; translating pence into cents: 


On the point of through rates and booking facilities, it 


is not easy to obtain much accurat nformation; bi 
may broadly be said that, if any mar were vent 
enough to attempt to barge goods, say rL ) 
London, the only thing he could do would be to 

bargee a purse of sovereigns, and leave him to serth 

the nine different companies to be met with en route; ar 
that, when the account was rendered, he would find th 
at one point he was charged 22%, « . pert for 644 n 
then 13 cts. fer the next 37144 miles, and next 33 ets. f Ol 
miles. Conceive what the trade of the English railways 


would be to-day under like conditions 


The aggregate of these charges is 68', cts. for M5 
miles, or nearly half a cent per ton per mile, which 
is well uptoward the average charge of our railways 
for coarse freights, and far below those which pre 


vail here under sharp competition. 
The following are the principal comparatiy 


figures of the existing British canal system: 


Independent Length, Gross Expendi Net 
canals, miles. revenue, ture profit 
England 2,025 £1,439,313 £861 HS £578, 27 
Seotland. 69 12,011 16,086 1,075 
Ireland 513 80350 TILA 17,828 
Total 2,607 £1,540,725 LO4S 60 $2.59? 028 


Railway C 


eanals. 
England. 1,024 £437 080 £335,503 £101,577 
Scotland. sf 7,178 205, 599 3,579 
Ireland 6 6495 1,456 039 
Total 204 £500,753 £366,558 £134,195 
Grand total 3,811 2,041 476 1,315,253 726.223 


* Loss. 
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The Thames River Draw Bridge at New 
London. 


The accompanying cut gives a view looking 
through the draw span of the Thames River bridge 
at New London, Conn. This bridge was designed by 
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THAMES RIVER BRIDGE.—A.  P. 


Looking Through the Draw Span, 


Mr. A. P. BoLLER, M. Am. Soc. C. E., who is prepar- 
ing a detailed account of the structure. The princi- 
pal features, chiefly summarized from our previous 
descriptions, are as follows: 

The bridge, which carries two tracks, is 1,423 ft. 
long. It consists of a swing draw of 503 ft., two 
through spans of 310 ft., and two deck spans of 150 
ft.; the clear distance between trusses is 26 ft.; the 
central height of fixed through spans is 45 ft., and 
theirend height 25 ft.; the central height of the 
draw span is 71 ft., and its end height 25 feet; the 
clearance above mean high water, 30 ft.: weight of 
superstructure, 2,400 tons; masonry, 8,500 cu. yds.; 
total weight of draw, 1,300 tons. The depth of 
hard bottom below mean high water varies from 110 
to 180 ft. The bridge is proportioned for a moving 
ioad of two 8t-ton consolidated locomotives, followed 


by a train load of 3,000 lbs. per ft. on each track. 


Arch Truss. 


BY. F. GILMAN, LOWELL, MASS, 





The writers on this class of trusses usually restrict 
themselves to the parabolic or circular form; and 
I have nowhere seen any complete set of formulas 
that would apply to the case where the upper chord 
of the truss had any curvature whatever. In this 
general case the formulas for giving strains on cer- 
tain of the truss members are necessarily complex; 







but it is believed that by representing these complex 
terms by numerical coefficients, and showing the 
law of their formation, the expressions for the 
strains will be comparatively simple. The formu- 
las are given without demonstration, as they can 
readily be verified by a numerical example, and be- 

























NT NT NG PND 
‘ xX * Kx XK KOK 
 * 





Ea 
J ’ 


7 

GM 
rool 

eT OPT TSB? SS ye 

fm XX eee ms AI $ 

SS I oO 
Oi Xe 





AS 
S37) 
Bet nee ead 


SK SK Se 
as 


“ 


¥, 
~ 


BOLLER, CHIEF 


sides engineers do not usually care for long-winded 
demonstrations, but desire to have the results of 
those demonstrations stated in a clear and concise 
manner, and presented in a form that will be most 
readily available for practical application. 

The following notation will be observed: 

Let N denote the number of panels in the truss. 

Let Pn is nth lower panel reckoned from 
the left. 

Let #n denote the xth upper, or curved, chord 
piece. 

Let denote the longest vertical post, or maxi- 
mum distance between upper and lower chords. 

Vn will denote the th vertical piece. 


w . * dead load at each lower node. 
u rT sc live ‘ ‘6 ‘6 
u w + w’ 
w 
ow? _- 
N 


h = length of each panel of lower chord. 

D,, = nth diagonal which leans toward the left. 

s, prefixed to a member, will denote the stress on 
that member. 

The sign + will denote compression. 

ee — e tension. 

n is used to denote the number of any piece whose 
stress is to be determined, and is always reckoned 
from the left. 


wink, 
s Fg t N— an —— 
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[ Va ae \ 
sVy = —w| a—— + m 
\ Vn 
This last formula gives the maximum tensile stress 
on the nth vertical piece in terms of w, the nth and 
n — Ith verticals, and the coefficient a and b, whose 
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values, corresponding to different values of N and n, 
are given in the following table: 


n 2 3 4 5 6 7 

N a boa bia boa bia bia b 
7 5+4 |- 6 6 

S.. b4+4W6'- 7K + 7- 84+ 8% 

9 7-45 9 + 8\-10+10 '-10 li 
10 $+514)-10K6 + 9 -12-4 1146 -1246 4-13 -124 13% 
11 9.6 12 10 -14+18 15 15-15) 16 14 16 
12 10} 644'-1340-+-11 -16-+ 144% -1746+-17/-18-+18h6 -1746-+4-19 
13 7 15 -}-12 -18+-16 20 -+-19\-21-+21 21 22 
l4 124-7% -1644+-13 -20-+ 17% -221%6+4-21 -24-+ 23% -24444 25 


It will be noticed that these coeflicients follow a 
regular law when taken horizontally, vertically, or 
diagonally; and by this means the table can readily 
be extended to trusses of any number of panels. 

The formula for s \,, does not apply when n = 1; 
but in this case the maximum tensile stress is 
always — «. The expression for s /’, also fails when 
n 1, but the value for this case is the same as 
when n Ze 

But the vertical pieces, or posts, are exposed to 
compressive as well as tensile stress, its maximum 
value being as follows: 

Vn 4 
f— cat w’) —* t dw” —bw’ 


The values of « and ) are the same as those given 
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in the preceding table, while ¢c and d are given in 
the table below. 


n=2 | 8 
N 


f | d 

‘| c dic dic dec d c d | c d 
| 

7} +20 -10] 418 -12 

8 +30 -15, +30 -20) +24 -18 

) +42 -21 45 -30| +40 -30 +30 -24 
10 +56 -28) +63 42 ~ 60 -45, |50 -40) |36 -30) 

ll +72 -36' +84 -56) +84 -63) +75 -60 60 -50) +42 -36 
12, +90 ~45, 4108 -72 +112 -84 4105 -84) 490 -75) +70 60 
13} 110-55) 4135-90 4 144-108; 140 -112) | 126 -105] 4 105-90 
14!-}-132 56, +165 -110 4-189 135, +180 -144) | 168 ae 147 - 126 

Considering in this table the vertical rows under 
c, we find that the successive differences in the first 
vertical row increase by 2,in the second by 3, in 
the third by 4, and so on. In the vertical rows under 
d the successive differences in the first vertical row 
increase by 1, in the second by 2, etc. In each di- 
agonal row the successive differences are always 
constant, 

The maximum tensile stress on the nth diagonal 
leaning toward the left is given by the following 
formula: 

c w ta w +d’ w + bw 


Be = «he as 
— Faw Vn Dn 


The values of ¢ a d and >’ are given below. 


Nis=h 3 3 § 5 | 6 7148) i 
( ¢ c’ c c ¢ }e c Ui c 

7 30 30 24 15 6 | 

8 4 2+ 45 4() 30 18 7 

94+ 54 68+ 60+ 50+ 36 211+ 8 

0 72i+ 8+ S+ 75+ 60+ 42424-+ 9 


1 4 : 3 
11 i+ 904+ 108+ 112+ 10+ 904 70'+48 +27,/+10 
12 + 110+ 135 + 144-+ 140+ 126 + 105'+80 +54 +30 11 


ad ad’ ad d d ad | d ad d ad’ 
7\- b— @W-— 18— 12 5 | 
8 i— 2— Ww 30 24 15 6 
9 — @BW— 42— 45 40 30 1s —7 
10 — 3%4— s6- 68 wO— 5— 3 —21 8 
ll ji— 45/— 72— &— 84 75— 60 —412 - 24 —9 
12 55) 9) — 108 — 112 105 90 - 70 —48 —27 10 
! 





In the vertical, diagonal and horizontal rows 
these coefticients follow the same law as before de- 
scribed. 

It. will be noticed, moreover, that «’ may be writ- 
ten from a of the preceding table, c’ frome, d from 
d and /' from b. 

For a parabolic truss these formulas reduce to the 
following: 

N® Fy, w 
8 V 


SF. 


When the number of panels is odd, NV? — 1 must 


be written for \? in this and the following formula: 


P Ne wh 
Ss n 8 Vv 
s¥, — w for maximum tension. 
ore +g uw’ — wv’ for maximum compression 


under a partial load. The value of the coefficient g 
is given in the following table, and it is seen to fol- 
low a very simple law when taken vertically, hori- 
zontally or diagonally. 


N % =f 3 { ) 6 
71 +8 3 

8 26 i 1' 

9 3 5 6 6 

10 3ho 6 74 8 | 7 
11 4 7 9 I) LO 
12 iho 8 1016 12 l2be 


When the number of panels is even, the greatest 
tension on any diagonal is 


s D, — - 
And when it is odd 


(N? —1) w’” Dp 
8 \ 


$s Ty, we 


The general formulas become applicable to trusses 
with parallel chords by simply making in them 
Va; V, = constant. 


THE PrrrsBuRG REDUCTION Co, is now turning 
out aluminum at the rate of 3,0001bs, per week, with 
orders ahead for about six months’ output. They 
have new works now under way with 10,000 HP., 
800 HP. being that in use in their present works, 
The market price continues to be $2 per pound, but 
it is well understood that this price is likely to be 
largely reduced as the demand increases and the 
output becomes larger. In the meantime a Chicago 
genius is reported to have discovered a process by 
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which he can manufacture aluminum at 15 cts. or 
less per pound, which is quite possible, and that 
works are to be started to turn out 1,800 lbs. per 
week at once in ‘‘ two six-story buildings,” which is 
going just five stories better than the Pittsburg 
works. 


ALUMINUM WIRE is being used for calking steam 
pipes in New York with good success. <A _ wire of 
'(-in. diameter is used, one turn of aluminum wire 
being first inserted, followed by four or five turns of 
a lead wire of slightly larger diameter, these last 
being calked in the usual manner. It is found that 
the aluminum does not cut, and is not acted upon 
by the steam as the lead is, so that joints remain 
tight much better. 


Mr. M. Scutip, of Denver, Col., calls our atten 
tion to the fact that our definition of the Swiss title 
‘Oberst’ in our issue of July 19 was incorrect. He 
states that it is a purely military title, equivalent to 
our Colonel, ‘‘and not of the Kentucky variety 
either.” He thinks that Col. LocHER belongs tothe 
**Génie” branch of the army, equivalent to our 
Corps of Engineers. 


THE LARGEST TELESCOPE LENS yet made is to be 
soon undertaken by the Clarks of Cambridge. It 


1 Zi 3 4 5 6 7 & 9 10 
a’ a a a’ a a’ \|a a’ a a 
5 6 6 - § 3 
6 7The'+ 8 |+ TH+ 6 3h) 
7 +9 |+10 10 j++ 9 |+ 7 4 
8 +10%!+12 12%/-+-12 -10%-+ 8 fle 
9 +12 |414 |415 [415 [+4 42 +9 + 5 
10 +134 +16 (+1744)+-18 |+17%)+16 [413% +10 |+ 5% 
b b ei te 1 or Te b’ b’ b’ 
3 5 I—-6 |—6 |—5 | 
3%'— 6 |— 74i— 8 |— 74H — 6 | 
4 -7 j—9 |—10 |-10 —9 |—7 | 
-~ 444 — 8 -10%@|—12 |—12%'—12  |—10%4/— 8 
5 |—9 |—l2 |-14 |--15 |\—-15 |-14 |-12 (— 9 
- 544|--10 1344|—16 17% —18 |—17%/—16 13% — 10 
{ 


will be 40 ins. in diameter, and will be used for the 
telescope to be erected at the University of Southern 
California, Its completion will require about two 
years. The largest lens now in existence is 36 ins. 
in diameter, also built by the Clarks for the Lick 
Observatory. 


THE LONDON TOWER which isto rival the graceful 
Eiffel tower, of Paris, will probably be erected at 
Wembley Park, which is 10 minutes by fast train 
from the Baker St. station of the Metropolitan Ry. 
(underground). Sir EDWARD WATKIN, the pro- 
jector of the tower, is also President of the railway 
company. The tower company has purchased 288 
acres of land at the park for a permanent exhibi- 
tion, and shares for the tower scheme are to be of- 
fered to the shareholders of the railway company. 





THE OCEAN RECORD has been again beaten by the 
Teutonic in a remarkable race with the City of Neu 
York, which also beat her own best record nearly 
tive hours, but was beaten bythe Teutonic nearly 
three hours, the Teutonic having started some 45 
ininutes later, and arrived 24% hours sooner, so that 
the two vessels were in sight of each other for over 
five days. The ocean records under 6 days now stand 
as follows: 


Days. H. M. Dist. Trav. Speed. 
Teutonic...... ween 5 19 5 2,806 20.175 
City of Paris vas 5 19 18 2,788 20.01 
City of New Vork.. 5 22 7 2,791 
Majestic j 22 58 . 


The Teutonic consumed some 320 tons of coal per 
day, and made a day’s run of 512 miles against 515 
made by the City of Paris last season. The Teutonic 
made on her last trip 5d. 21h. 55m., or better than 
any other boat but the City of Paris has ever made. 


THE CIGAR-SHAPED STEEL BARGE invented by 
Capt. ALEX McDovuGALL, of Duluth, Minn., is prov- 
ing a great success, which is contrary to the usual 
experience with innovations in marine architecture. 
Five of these barges, built at the Duluth yards, are 
now plying on the great lakes, and* a cigar-shaped 
steel steamer is now building there. Two more 
barges are under construction at the Erie Basin dry 
docks, Brooklyn, N. Y., by HANDREN & RopsINs, 
Chey are to be used by the Signa Iron Co., of Phila- 
delphia, for transporting iron ore from Cuba. They 
measure 190 ft. over all, 32 ft. beam and 20 ft. depth. 
It is stated that a great ship building plant is to be 
erected on Puget Sound for the building of 
these barges and other ships and boats. The Ameri- 
can Steel Barge Co., of Duluth, owns the patents 
for these vessels and is putting them into service. 
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PERSONALS. 


Wm. R. NorRTHWAY has resigned his position as 
City Engineer of Chicago. 


Mr. H. S. HAINEs has been appointed General 
Manager of the Alabama Midland Ry. 


Mr. W. J. KNIGHT has resigned his position as 
President of the Dubuque & Sioux City Ry. 


Mr. A. L. HAWLEY has been appointed Division 
Engineer of the New Mexico Division of the Union Pa 
cifie Ky. 


Mr. A. L. HorNeER has resigned his position as 
Superintendent of the Tacoma Division of the Northern 
Pacific R. R. 


Mr. J. THOMPSON has been appointed Superintend 
ent of Bridges and Buildings in place of Mr. J. A. Fusta 
BEND, resigned. 


Mr. E. D. LAURIE has been appointed Division 
Superintendent of the Intercolonial Ry., with head 
quarters at Stellarton, N.S. 


Mr. P.S. BLopGett has been appointed Superin 
tendent of the Eastern Division of the Lake Shore & 
Michigan Southern R. R. 


Mr. JOHN EWAN has been appointed Superintend- 
ent of the Southern Division of the Louisville, New Al 
bany & Chicago Ry., vice Mr. LOoMIs, resigned. 


Mr. W. H. BRIMSON has been appointed Assistant 
Superintendent of the Pacific division of the Northern 
Pacific Ry., with headquarters at Tacoma, Wash. 


Mr. G. W. Tritton, Superintendent of Motive 
Power of the Chicago & Northwestern Ry., was seriously 
injured in a railway accident on the above line at Chicago, 
Ill., Aug. 8. 


Mr. E. McNEILL, General Manager of the St. 
Joseph & Grand Island Division of the Union Pacific Ry. 
has been appointed to a similar office on the Oregon 
Ry. & Navigation Co. 


Mr. K. E. H1ILtGArpb, M. Am. Soc. C. E., formerly 
Prin. Asst. Eng. in charge of the Fourth St. extension of 
the Cincinnati Cable Ry., sailed Aug. 13 for Europe, where 
he will travel for several months. 


Mr. A. M. BEAL, formerly Superintendent of the ~ 
California Division of the Atlantic & Pacific Ry. has been 
appointed Assistant Superintendent of the Union Pacific 
Ry., in charge of the Denver station and yards. 


Mr. FRANK SNYDER, of Columbus, O., has resigned 
his position as Engineer in charge of the intercepting 
sewer now building in that city, and has opened an office 
for general hydraulic and sanitary engineering. 


Mr. N. LAwson, formerly Superintendent of the 
Olympia & Chehalis Valley R. R., has been appointed 
Superintendent of the Port Defiance R. R., succeeding 
Mr. G. W. BALcu, now with the Tacoma & Lake City 
R. R. 


NEW PUBLICATIONS. 


AUGUST MAGAZINES. 


The magazines as a whole are singularly dry of technical 
matters this month, as becomes midsummer nurbers 
The most striking article is one in the Popular Science 
Monthly, explaining how it has been discovered through 
the spectroscope that the star Mizar of the Great Bear 
(the middle one of the three stars which make the handle 
of the dipper) is not only accompanied bya dim satel 
jite with a period of revolution of about 2,000 years, which 
has been known for sometime, but is itself a double star, 
of a kind never heretofore discovered in the heavens, the 
twonearly equal masses haying a velocity of revolution of 
100 miles per second, a period of revolution of 14 days 
and a distance apart of only 143,000,000 miles (about 
the distance of Mars from the sun) which brings 
them so close that no telescope can ever hope 
to make any approach to separating them. From the 
comparative periods of revolution (104 days against 687 
for Mars) itis deduced that the total mass of the two 
stars is 40 times the mass of the sun. This is a Cambridge, 
Mass,, discovery, but almost simultaneotsly a like dis 
covery for another star (Algol, in the head’of Medusa) 
was made at Potsdam, the two bodies in this case being 
one dark, the other bright, less than 3,000,000 miles apart, 
with a period of revolution of only 68.8 hours, the two 
bodies being each nearly as large as oursun. The article 
is short, but impressive evidence of scientific progress. 
‘‘Sanitary work in Great Disasters” 1s a rather overdrawn 
account of the successful sanitary precautions at Johns 
town, which fortunately is not likely to be soon repeated 
An article on the brain indicates that many conclusions 
by GALL, the first phrenologist, have been recently 
proved correct. 


The Century contains an article of great interest on the 
Yosemite Valley, showing the urgent need for enlarging 
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the boundaries of the reservation, both to include its 
ter-shed and to include numerous groves of the big 
trees, of Which there are more than most people under- 


and An article on ‘‘ The Forgotten Millions” by Presi- 
dent Eviot, of Harvard, describes the simple life of the 
Mount Desert, Me., natives, where $259 a year, with a 
house, garden plot and cow-pasture, is enough to bring 
ip a good sized family comfortably, and where also, we 
may note, we have ahopeful example of a poor town 
maintaining good roads, of course with a special induce- 


ment thereto in the summer visitors. 


The Atlantic might perhaps with prefit drop the “ Sci- 
‘Literature, Science, Art and Politics” to 
which it claims to be devoted, the nearest approach to 
cientitic matter being Dr. HOLMES’ clever poem on “ The 
Broom or, The Return of the Witches,” which 

almost in its best manner, and as the production of a 


, 


ence” from the 


tick Train: 


in so nearly 
prolific writer for half a century, is marvelously clear. An 
irticle by Professor SHALER on ‘*‘ The Use and Limits of 
is worthy of especial note, however, 
tful and broad-minded resumé of the modern 
1 problem. 


verging on four score, and who has been a 


Academic Culture” 
wiathou 


ecdue Ol, 


Harper's has an exceedingly interesting article on ‘The 
Geology of Chicago and Vicinity,” by ELLEN B. BASTIN, 
ind with that its strictly technical contents end; but EpD- 
Evererr HALr’s article on “Magellan and the Pa- 
citie’ tells a vivid story of old adventures and of the difli- 


WARI 


culties of early navigating methods. 


Scribner's is a “fiction number,” and necessarily non” 
entific, and Lippincott's we do not expect much science 
it contained last month, however, an article which 
we failed to notice at the time on “Keely’s Contributions 
Mrs. BLOMFIELD-MooRE (the lady who 
80 geoerously supplying him with funds) which we can 
ommend to those who wish to know ail about this great 
mystery. It isan article of some length, written appar- 
ently in the frankest spirit, and if there is a word in it 
from first to last which will convey to any reader an in- 
telligent idea of What the Keely motor is claimed to be. 
vill do more than it has for us. We may say, however, 
members of the staff of this journal have re- 
ntly witnessed some formal and informal tests of Mr. 
Keeny’s, and while the tests were not such as to produce 
tconviction of any kind in their minds, they deem it but 
that the seemed to exclude 
suspicion that trickery with electricity or 
mpressed air was at the bottom of the mystery. The 
re fact that Mr. Keely’s procedures have been criti 
illy examined by dozens of people during the last fifteen 
irs without detection of any trickery of this kind, goes 

ir to support thisconclusion; but, on the other hand, it 
s quite certain that Mr. KEELY has accomplished noth- 
ne yet of practical value or of definite and comprehen- 
ble scientific value. He does do some curious things, 
which may be described as wonderful, if they are what 


Prom. 


to Science,” by 


il various 


ust to say circumstances 


ensonable 


they purport to be. 


The North American Review contains an abstract by 
the DreAN OF WESTMINSTER of the address delivered by 
him before the visiting engineers in Westminster Abbey 

wt vear, a striking note on “Stanley’s Pigmies,’”’ the 
trange little race of Qwarfs which STANLEY hit upon in 
| valuable article on “ The 


last perilous journey, anda 


Pasteur Treatment,” but otherwise is chiefly given up toa 
hobby-horse article by our prolific friend ERAstus WIMAN 
on “The Capture of Canada” (y commercial union), to 
judge by the tone of which this poor country is on the 
verge of ruin unless it can “enlarge its markets” by 
widing what is at most another State of Indiana or 
INinois. It might be highly important to either of these 
“tates to again obtain the advantage of a continental 


rarket, were it suddenly to exclude itself from it, but we 
hrewadly suspect that the remainder of the Union would 


le along comfortably were the trade of 


either or both of these States suddenly lost to it. Com- 


very 


lete commercial union would enlarge the home markets 
of Canada fourteen-fold; it would enlarge the home mar- 


ket of the United States but one-thirteenth part. Con 
jnuently, while beyond doubt advantageous to both 
des if both desire it, it will be quite impossible to work 
up any deep interest in the question in this country. 


contains a forcible article on ‘‘The 
Agriculture” by Prince P. KRAPOTKIN, 
absurd are the fears that the earth is ap- 


The korum very 
Possibilities of 

owing how 
proaching, or ever likely to approach the limit of popula- 
tion which it sustain, and two articles on 
what we may call the “Looking Backward” question, by 
Prof. GOLDWIN SMITH (‘Prophets of Unrest”) and Dr. Ly- 


which stand to 


can properly 


MAN ABBoTT (‘Industrial Democracy’) 
3 poison and antidote; which is which every 
reader mnust judge Both are forcible, and 


; contain more truth than error. 


ach other a 
for himself. 
th perhap 


BOOKS. 


Practical Dynamo-Building for Amateurs. How to 
FREDERICK WALKER. Re- 
New York: D. Van 
104,19 cuts. 50 


any Output. By 
ed from second English edition. 
N trand Co. 


Wind for 
tbmo, 


“Science Series,” pp. 


I'be general nature of the work is elearly given by its 
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title; but it also affordsa handy mode of familiarizing 
oneself with elementary electrical practice. 


-~The Principles of Mechanics as Applied to the Solar 
System. By R. P. THAXTER, San Francisco. P. Erine, 
agent. Pamph., 8vo, pp. 70,8 cuts. 50 cents. 

A pamphlet advancing various theories of the author 
as to the dynamics of the universe, which may be read 
with interest by the ‘‘ reader, casual or otherwise,” whom 
the author hopes may “‘reject or approve” the ideas pre- 
sented, but which can be read with profit only by those 
whom long study of these abstruse problems has qualified 
to form intelligent opinions on them. 


—Manual of the Railroads of the United States for 189. 
Showing their Route and Mileage; Stocks; Bonds; Debts; 
Cost; Traffic; Earnings; Expenses and Dividends; their 
Organization, Directors, Officers, etc. By HENRY V. 


Poor. New York: H. V. & H. W. Poor. 8vo; pp. 1,134: 
20 colored State maps, and 51 maps of railway systems. 
$6.00. 


The statistics in this volume, which is the 23d annual 
issue, were reviewed and abstracted in our issue of Aug, 
2. The most important improvement over preceding 
years’ editions is the publication of maps of some of the 
leading railway systems of the country. While these maps 
are necessarily on a small scale, they seem to have been 
on the whole, carefully prepared, Each map is inserted 
opposite the statement of the road which it represents 
and can thus be conveniently referred to. The selection 
of the railways to be shown seems somewhat open to 
criticism. On a hasty search we find no maps of such 
important roads as the New York Central, New York, 
Lake Erie & Western and Louisville & Nashville, while 
single lines like the St. Paul & Duluth, Cape Girardeau 
Southwestern, and San Francisco & Northern Pacific are 
each shown by amap. A very good way to remedy this 
defect will be to considerably increase the number of 
these maps in future editions. The engraver of these 
system-maps has omitted to put any scale of miles on 
them; but we are pleased to see that a scale of miles has 
been added to the colored State maps, the lack of which 
has been a most annoying defect. 

Probably the greatest improvement that could be made 
in the book for the benefit of the busy men 
would be to keep advertisements out of the general index 
and put the latter next to the front cover, where it could 
be found without tumbling over the M6 pages of adver 
tising which precede the introduction. It is now impos 
sible for even an expert to find anything in the book with- 
out referring to the general index 


who use it 


and it should be made 
as convenient for reference as possible. 

As nearly as we can judge in advance of a year’s use of 
the book, the work on the Manual is kept well up to the 
standard of former years. In the securing of statements 
of the small local roads and in avoiding omissions, it seems 
that the editors are growing more successful. Therolling 
stock statements for the large roads are given with much 
more detail than heretofore. Monographs of some length 
on leading companies form, as heretofore, an important 
feature. The directory of railway ofticials seems to be 
brought up to a Jate date, and much care has been taken 
to ensure its conectness. 


Reflections on the Motive Power of 
Machines Fitted to Develop that Power. From the orig- 
inal French of N.-L.-S. CARNOT, Graduate of the Poly 
Edited by R. H. THurRston, Director of 
Sibley College, Cornell University, New York: John 
Wiley & Sons. 12mo, pp. 260. $2. 

The title page of this little volume hardly 
contents. 


Heat,and on 


technic School. 


etc, 


covers its 
It is really a kind of memorial volume of SApI 
CARNOT, containing, besides the great monograph named 
in its title, which occupies only 90 of its 260 pages, a life 
of CARNor by his brother, a sketch of his work by Prof. 
THURSTON, a reprint of Sir WILLIAM 
original article, written in 1849, which in a measure dis- 
covered CARNOT to to the world, 17 years after his death, 
in 1832; and, finally, what is to us the most striking part 
perhaps of the 
published 
reveals 


THOMSON'S 


hitherto un- 
which he not only 
himself as a man, but sets down with a free- 
which he did not allow himself in his more for- 
mal work his own real impressions and beliefs as to the 


volume, 
CARNOT, in 


whole some 


notes of 


dom 


nature of heat and energy, inrespect to which it isenough 
to say that there is hardly a word or a line which needs to 
be altered to correspond with what is known to-day. 
When we further learn that his great work was written 
when he was only 23 or 24 years of age, the extraordinary 
character of his genius is at once apparent, and it. is well 
that there should be some work like this to be for his 
memory ‘a relic, a memorial, a corner-stone.” It is only 
strange that no one before should have felt the impulse to 
pay it a similar tribute. 

Yet as a matter of fact, from having taken no part in the 
practical work of developing the steam engine, and from 
having died so young that his fame did not have time to 
establish it, the man who first conceived and enunciated 
the fundamental truths of the whole science of thermody- 
nainics is so little known that “not even his name ap- 
pears in the biographical dictionaries and in the Encyclo- 
pedia Britannica; it is only found incidentally in the 
article on Thermodynamics,’ as Prof. Thurston writes 
witb some bitterness, and we may add with a shade of in- 
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accuracy, since CARNOT is also referred to appreciatively 
in the article on the Steam Engine. 

It should be added, however, that the reference which 
is actually made to CARNOT in the last named article does 
him a grave injustice. It says: 

The theory of the steam engine as a heat engine dates 
from 1824, when CARNOT published his Reflections sur la 
Puissance Motrice du Feu, and showed that heat does 
work only by being let down from a higher toa lower 
temperature. But CARNOT had no idea that any of the 
heat disappears in the process, and it was not until the 
doctrine of the conservation of energy was established in 
1843 by the experiments of JoULE that the theory of heat 
engines began a vigorous growth. 

It is perfectly true that CARNoT did not in his main 
treatise controvert directly the then established (mate- 
rial) theory of heat. To have done so would have been to 
deny himself a hearing, and would have been beyond his 
range of experimental proof; but compare the above 
statement with the following extracts from CARNOT’S 
notebook, and its injustice is at once apparent. He says 
(p. 225): 

Heat is simply motive power, or, rather, motion which 
has changed form. It is a movement among the particles 
of bodies. Wherever there is destruction of motive 
power, there is, at the same time, production of heat in 
quantity exactly proportional to the quantity of motive 
power destroyed. Rociprecaliy. wherever there is de 
struction of heat there is production of motive power. 

We can establish the general proposition that motive 
power is in quantity invariable in nature; that it is, cor- 
rectly speaking, never either produced or destroyed. It 
changes form, produces sometimes one sort of motion, 
sometimes another, but is never annihilated (p. 226. 

According to some ideas which I have formed on the 
theory of heat, the production of a unit of motive power 
necessitates the destruction of 2.70 units of heat. [This 
ditfers by only 15 or 16 per cent. from the true “Joule’s 
equivalent.”’] 

Numerous prior notes announce the same views ina 
more tentative form. But not only does CARNOT in these 
sentences put himself abreast with modern science, but 
he goes beyond its present stage into a region where 
science has yet to follow him, in the following bold specu- 
lation: ** But it would be difficult to explain why, in the 
development of motive power from heat, a cold body is 
necessary; why, in [merely| consuming the heat of awarm 
body motion cannot be produced.” 

In other words, CARNOor had a sufticiently vivid concep- 
tion of the true nature of heat to imagine an engine in 
which small modicums of heat were supplied to an ex- 
pansive body (presumbly) expended in work, again sup- 
plied, and so on indefinitely, the heat being thus utilized 
at its full theoretical value, instead of throwing away 
three-quarters of it or more, as must be done even in a 
theoretically perfect engine of the steam engine type. 
Whether a working engine of this kind ever can or will 
be devised, so as to invoive no theoretical loss, is some- 
thing which is still as doubtful as in CAkNoT’s day 
The precise form which such an engine should have is as 
great a mystery tousasever. But to have conceived of 
the possibility of such an engine in 1824, which many do 
nol even now perceive, indicates an extraordinarily firm 
grasp of the true theory of heat. 

We need not follow CARNoT’s scientific achievements 
further, however. Those interested will find them more 
forcibly set forth in the volume itself. The real purpose 
of the review, asof the volume, should rather be to res- 
cue CARNOT’S personality from oblivion, and reveal how 
great aman, asaman, he really was. Almost alone of 
the really great men of science, CARNOT was born in the 
purple. At his birth, in 1796, his father was a member of 
the Directory of France, and later was Minister of War 
under BONAPARTE, when the young scientist, then aged 4, 
was a pet of Madame BONAPARTE, 

An amusing story is told of his once defying the First 
Consul; and it is surely a proof of the heredity of talent, 
and of the many forms which it takes, that a grand- 
nephew of his should himself have been both a distin- 
guished engineer and President of the French Republic. 
At 16 CARNOT entered the Polytechnic School; at 18 he 
had written scientific papers and stood sixth in his class; 
at 23 he obtained a furlough from military service, and he 
began a studious and artistic life; at 28 he published his 
great work on heat (which must ha e been written some 
years previously if Prof. THURSTON is right in stating that 
it was written at the age of 23 or 24—his brother’s memoir 
does not state this, but rather implies the contrary); at 36 
he died, having been for years before his death engaged in 
experimental researches which he did not live to 
complete. He never married, and his life was 
singularly uneventful; but his notes, now first published , 
reveal a man who might easily have become the greatest 
of scientists could he have lived for twice as many years. 
Prof. THURSTON and the publisher have rendered a real 
service to science in making the life and works of sucha 
man more accessible and better known. 


REPORTS, 

-Seventeenth Annual Report of the Board of Water 
Commissioners of the City of Port Huroi' Mich.) April 
1, 1890. -amph., 45 pp. HvuGH F. Doran, Supt. 

-Report of the Trustees of the Sanitary Improvement 
Bonds of the City of Jacksonville, Fla. July 1, 1889 to 
July 1, 1890. Pamphlet, pp. 42. R. N. EvLiis, Superintend- 
ent of water-works. 

~The Nicaragua Canal; its Design, Final Location 
and Work Accomplished. By A.S. MENOCAL, Chief En- 
gineer. Paper read at the Fourth International Congress 
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on Inland Navigation, Manchester, July, 1890. .8vo, pp. 29. 

A concise résumé of the facts about the canal from the 
beginning. 

—Report on Proposed System of Sewerage and Sewage 
Disposal for West Toronto Junction. By WILLIS CHIP- 
MAN, Civil and Sanitary Engineer. Pamph., 8vo, pp. 18 
and folding map. 

Mr. CHIPMAN favors the adoption of a “Restricted Sys- 
tem,” at a total estimated cost of $255,000. 


— Interstate Commerce Commission Proceedings.— 
Classification of Common Soap. In this case Proctor & 
Gamble, the well-known soap manufacturers, applied to 
have net weight instead of gross weight charged on their 
goods. The application was granted.-—Alleged Excessive 
Freight Rates on Food Products. In this case the Commis 
sion has decided adversely on the motions to dismiss, and 
have issued an order reducing rates about 10%. 


--First Annual Report of the Board of Water Com- 
missioners of the City of Ypsilanti(Mich.) W.R. Coats, 
Constructing Engineer. Pamph., pp. 77. 

The report contains a full description of the construc- 
tion and present status of the works, and is accompanied 
by several illustrations, some of which were presented 
in the issue of this journal, dated May 10, 1890. The early 
construction of a sewerage system is recommended by 
the engineer. 

—Twelfth Annual Report of the State Board of Health 
of Rhode Island. Pamphlet, pp. 222. Providence. CHAS. 
H. Fisuer, M. D., Secretary. 

This is a very complete report of its kind. In addition to 
other data it contains reports from various towns regard- 
ing their sanitary condition, including some quite com- 
plete information regarding sewers and water-works; also 
a paper by WM. Pau. GERHARD, C. E., on the Disposal of 
Sewage of Isolated Country Houses. 


Seventh Annual Report of the Bureau of Statistics 
of Labor, of the State of New York. Cuas. F. PEcK, 
Commissioner. Pub. Doc. 8vo., pp. 138, chiefly tables. 

This bureau appears to be doing very valuable work, 
and certainly unusually complete, energetic, and pains- 
taking work. Itis very rare to see any public work of 
this nature so thoroughly done, with such pains to make 
amass of disjointed facts intelligible by abstracts and 
summaries. We have room for the following tables only, 
but the report is a mine of information for students of the 
labor question, the tables, most of them very elaborate, 
extending so far as to Table W. 


STRIKES FOR FIVE YEARS, 1885-89. 


' 


~ 


























foe L& Z om = 
e'4 | 35 o8 ez € 
a & aa) = ae fF 
an 4 3 ian s 
r 323 | 6& nha “KE 3 
YEAR. | 28a | o SS | 28 bey b 2 
BES 3 nt a4 225 23 
= fe te == Se: ane | 
B29 BSS «oS =s=s 8 
saa San - na Ska 3 
A Z 4. 7. 7. 
WOR sc: 1,620 | 52,442 | 1,202 207 211 
1886 3,686 175,369 | 1,125 847 1,714 
Be akecas 1,677 54,240 | 732 199 755 
| eee 1,027 24,092 SOL 83 44: 
1889 . 1,374 32.783 872 107 345 
“Totals..| 9.384 | 335,926 | 4.432 1,434 3,468 
Per GOUt .} <<. 500606]. se nel 47.2 15.3 37.0 
i ' 
* Fifty, 0.5 per cent., pending at close of investigation. 
GENERAL STRIKES, 1885-89. 
RESULTS OF STRIKES. 
Partly Number 
YEAR Number Success-| of per- 
pees of estab- Success-| fulor Unsuc- sons en- 
lish- ful. compro-| cessful. gaged in 
ments. mised. strike. 
1885... "1,984 43 | 180 111 | 30,779 
1886. . 2,423 692 690 1,041 106,312 
Te nkkee 766 267 143 356 21,173 
1888. . 396 170 37 | 189 4 
1889. . . 404 261 54 89 
Totals | 5,203 | 2,333 | 1208 | 1,786 | 173,71 
THREATENED STRIKES, 1885-89. 
ne | ic | RESULTS OF STRIKES. 
| 2 | ge | aieceadieslacatasant 
7 SB} 38) B (gto | 8 
YEAR BS |) £8 3 (@a6.) 8 
22 |42| 8 25e8 3 
as eZ é 2E? =, 
52 | EE 5 E2.2| a 
z- | 2° | @ @°°8 o™ 
Pe wasdsweas ve 71 96 55 7 9 
iisesncsmipensa 69 | 1,001 54 1 i4 
Ts. +8 Gu saqukeces 127 1,547 115 7 5 
MR becsaces aetaees 331 | 3,219 296 12 23 
Totals 598 5,863 520 27 51 


CAUSES OF STRIKES. 

A summary of the “causes of strikes for five years, 
1885-89,” shows that the predominating causes were ques- 
tions of wages and hours of labor. A detajled statement 


of the causes of strikes will be found further on, under its 
proper caption. 

Strikes occurred in 3,888 establishments, being 41.4 per 
cent. of the whole number for an increase or against a re- 
duction of wages; of these, 2,757, or 70.9 per cent., were 
successful; 1,128, or 29 per cent., were unsuccessful ; 3 
strikes, or 0.1 per cent., were not settled and are still 
“pending;” 1,777 strikes, being 18.9 per cent. of the number 
reported in table A, were for ‘“‘change in hours of labor;’’ 
of these 1,360, or 76.6 per cent. were successful and 23.4 per 
cent. were unsuccessful. 

Catalogue of the University of Illinois, 1889-90 
phiet, 12mo., pp. 104. 

The college numbers 469 students in all, 392 of whom are 
officially catalogued as “‘ gentlemen” and 77 as “ ladies,” 
being in each case the gratifyingly large proportion of 100¢ 
of all those in the college, a much larger percentage of 
“gentiemen” (we will say nothing about the “ ladies’’) 
than we have ever before chanced to encounter in any col- 
lection of male human beings. We feel tempted to quote 
something from the Professor at the Breakfast Table, be- 
ginning, “ Man, sir! sir!” but with this hint 
forbear. When even college faculties do not perceive how 
odious is such misuse of words, it is useless for the mere 
editor to say much. 


Pam- 


Woman, 


SOCIETY PROCEEDINGS. 


Engineers’ Society of Western Pennsylvania .—At 
the last regular meeting, 27 members present, Mr.PHINEAS 
BARNES delivered an address on “Sundry Rolling Mill! 
Appliances.” The society passed a set of resolutions con- 
demning the dam proposed by the government at Herrs 
Island, in the Allegheny Kiver, and requesting Col. W. E. 
MERRILL who has charge of the work, to recommend 
some form of movable weir. 


New England Roadmasters’ Association.—The 
eighth annual meeting will be held at the American 
House, Boston, Mags., Aug. 20and 21. The first session 
will be opened at 1.30 P. M., Aug. 20, and adjournment will 
be taken on the evening of Aug. 21. 
tions are to be discussed: 

1. Best and most economical method of repairs to track 
in the winter and spring months. WwW: 
Shanks, New London Northern; F. C. Clark, Housatonic; 
J. W. McNamara, Fitchburg. 

2. Inspection of road bed—daily and yearly inspection; 
premium system. Committee: J. R. Patch, Conn. River; 
C. B. Lentell, Boston & Albany; R. P. Collins, Old Colony. 

3. Experience with frogs and switches now in use, and 
the greatest cause of their renewal. Committee: L. J. 
Spaulding, Fitchburg; A. C. Stevens, Boston & Maine; S. 
B. Bodwell, Jr., Boston & Maine. 

4. Railroad ties, dimensions, position and number to 
be laid per mile under 56, 60, 72 and 76 Ib. rails. Committee: 
A. C. Bean, Central Vermont: R. Hyland, Cheshire; W. 
E. Clark, Vt. Valley. 

5. Review of previous year's discussions. Committee: 
J. S. Lane, N. Y., N. H. & H.; P. A. Eaton, Concord & 
Montreal: E. K. Post, N. Y., N. H. & H. 

The usual facilities will be furnished for the exhibition 
of railway appliances. 

G. L. R. FRENCH, Sec. pro tem., 
Northampton, Mass. 

Iron and Steel Institute.—At the meeting in New 
York of the British Iron and Steel Institute in October 
the following are among the papers expected to be pre- 
sented, according to the Secretary's provisional list: 

“American Blast Furnace Yields.” 
Pittsburg, Pa. 

“Testing Materials of Construction in 
States.” Hunt & Clapp, Pittsburg. 

“The Manufacture of Steel in the United States.” Henry 
M. Howe, Boston. 

“The Thomson Electric 
Thomson, New York. 

“The Manufacture of Spirally Welded Steel Pipes in the 
United States.”’ J. C. Bayles, New York. 

“The Development of the Iron Manufacture of Vir 
ginia.” E. C. Pechin, Cleveland, O. 

“The Use of Water Gas in the 
Loomis, Hartford, Conn. 

“The Coke Industry of the United States.’ J. D. Weeks; 
Pittsburg. 

** Recent Progress in the Manufacture of War Material 
in the United States.” W. H. Jaques, Kethlehem, Pa. 

“The Composition and Wearing Qualities of Steel 
Rails.”” Chas. B. Dudley, Altoona, Pa. 

“The Protection of Iron and Steel Ships against Found- 
ering from Injury to their Shells, including the use of 
Armor.” Sir N. Barnaby, K. C. B., London. 

“The Recent Development of Marine Engineering.” A. 
E. Seaton, Hull, England. 

National Electric Light Association,—The summe, 
meeting will be held at the Stockton Hotel, Cape May 
N. J., from Aug. 19 to 23. Among the papers to be pre- 
sented are the following: 

1. ‘“‘ Electrical Industries and the World's Columbian 
Fair,” J. P. Barrett, Chicago. 

2. “Electric Light as Supplied to Steam Railroads,” 
W. H. Markland, Altoona, Pa. 

3, “‘Standards of Economy in the Generation of Power 


The following ques- 


Committee: J 


James Gayley, 
the United 


Welding Process.” Elihu 


United States.” B. 


and Steam Under Best Conditions,” H. 
New York City. 

4. “Triple Expansion High Speed Engines for Central 
Station Work,” Ed. F. Williams, Beloit, Wis. 

5. **The Model Boiler-Room and the Duties of a Fire- 
man,” Jarvis B. Edson, New York. 

6. “ Ferranti Station at London, England,” Caryl Has- 
kings, Lynn, Mass. 

7. ‘The Proper Care and Management of Alternating 
Currents,” T. Carpenter Smith, Philadelphia. 

8. ** Distribution of Energy by Alternating Currents and 
Transformers and the Proper Method of Proportioning 
Conductors,” A. L. Rohrer, Lynn, Mass. 7 

9. “The Proper Basis for Determining Electric Motor 
Rates,” H. L. Lufkin, New York. 

10. ** Actual Cost of Furnishing Are Lighting (1,200 ¢. p. 
and 2,000 c. p. Lamps) Under the Best Possible Conditions, ”’ 
J.C. Aver, St. Louis. 

11. “* Municipal Ownership of Electric Lighting Plants,” 
M. J. Francisco, Rutland, Vt. 

12, ‘** Accidents in Electric Lighting Stations and Plants, 
Prof. Charles R. Cross, Boston. 

13. ‘‘Care and Labor in Electric Light Stations and Its 
Value,” A. J. DeCamp, Philadelphia. 

14. ** How Can the National Electric Light Association 
Best Serve the Interests of Central Station Companies ?”’ 
C. R. Huntley, Butfalo, N. Y. 


M. Swetland, 


The Institution of Mechanical Engineers. 


[FROM OUR LONDON CORRESPONDENT. |] 


Summer Meeting, July 29.--The Institution of Mechan- 
ical Engineers holds annually two provincial meetings, one 
in the summer anda second in the autumn. It is, how. 
ever, only the first of these that is of any importance, no 
one taking much notice of the second, while the summer 
meeting is the principal ev: nt of the year. This summer, 
Sheftield was the place of meeting, and a goodly number 
of members traveled down to the grimy Yorkshire town 
on July 28, in order to attend the first sitting of the meet 
ing, which was held on the following day. 

It may be said at once that the meeting was one of the 
dullest very long time. In the 
first place, the nanagement was bad both at the sittings 
and during the excursions; in the second place, the ma 
jority of the papers contributed were of a poor character; 
and in the third place, ‘the big steel makers, who might 
have made the meeting one of the most 
record, churlishly shut their doors. 

Sheffield, as every one knows, is the ancient home and 
stronghold of the steel trade. It 
years ago, that 


we have attended for a 


successful on 


was here, one hundred 
HUNTSMAN commenced making crucible 
cast steel by a process which remains in vogue up to the 
present day. It was here, also, that that truly great man, 
now known as Sir HENRY BESSEMER, made his famous as- 
sault on HUNTSMAN’S process, and, failing in his attack, 
established a new branch of metal industry which has 
proved the most important metallurgical feature of this 
age, and perhaps of any age. 

Sheftield presents a more striking contrast of conserva 
tism and enterprise than any 
Kingdom. Side by with firms which are making 
crucible cast steel, in the way HUNTSMAN taught their 
great-great grandfathers 100 years ago, we see firms such 
as the CAMMELS, who employ in all about 5,000 men, the 
Browns, FIRTHS, VICKERS, and who produce, 
by the aid of the best modern appliances, vast and 
plex steel structures. There are few important industrial 
centers in Eagland with less facilities for water communi 
cation with the sea, and yet here, and here only, are made 
the massive armor plates with which the ships of the 
Royal Navy are protected. The town of Sheftield itself is 
one of the most unlovely in England. The are 
squalid and ill kept, the buildings are poor and mean; 
while the everlasting fall of smoke which blackens the 
town, and shuts out the sunlight from above, depresses 
the visitor to the verge of melancholy. 
saddening effect on the native. The Sheffielder is proud 
of his mirky surroundings. ‘‘Where there is smoke there. 
is gold,” is his favorite maxim. He is not like the 
that has been washed, simply because no etfort toward 
cleanliness has ever been made, 

There were five ppers read and discussed during the 
two days’ sitting. They were as follows: “On Steel Rails 
considered Chemically and Mechanically,” by C. P, SaAnp- 
BERG, of London; “On Recent Improvements in the Me- 
chanical Engineering of Coal Mines,’ by EMERSON BaIN- 
BRIDGE, of Sheffield; “Description of the Park Gate Lron 
and Steel Works,” by C. J. STODDART; “Description of the 
Sheffield Water Works,” by E. M. Eaton; “Description 
of the Loomis Process for making Gas Fue},” by R. N, 
OAKMAN, Jr., of London. 

There were three other papers on the programme, but 
the reading of these was left over until the next meeting 

The chief and most interesting paper on the list was 
that on steel rails. The author, Mr. SANDBERG, is En. 
gineer to the Swedish Government railways, and also the 
most prominent professional expert on rails in 
Europe, and the reading of his paper attracted some of 
the leading stee] makers and others to hear jt, 
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{To be continued 













































































146 


ENGINEERING NEWS 


AND 


AMERICAN R All “Wi AY _Jou RNAL. 


Published Weekly at Tribune aniithed: New York, 





Vol. XXIV. Saturday, August 16, 1890, 


1. McN, STAUFFER, A. M. WELLINGTON.....EDITORS 
(Has. W. BAKER, EK. E.R. TRATMAN, | 4 cooctaTE EDITORS 
M. N. BAKER, F. P. Burt, 


Ce Oy ... BUSINESS MANAGER 
SUBSCRIPTIONS. 


To United States, Canada, and Mexico. 
One Year, $5.00; 6 months, $2.50; 4 months, $2.00; 
Single Copies, 12 cents, To all Foreign Countries in 
the Postal Union, add $2.08 to above prices for postage. 


CLUB RATES. 


Two NeW SUbSCTIVTIONE §..0 nace. 2 wseseciones $9.00 
One renewal and one new subser ip tion .. 9.00 
Five new subser iptions 20.00 
One renewal and four new subser iptions . 20,00 


Subscribers can have the mailing adare 88 vet their 
paper changed as often as they desire. Send both the old 
tid the new addresses, 

The date when the subscription expires ison the ad- 
label on each paper, the change of which to a swbse- 

nt date becomes a receipt for remittance. No other 
receipt ix sent unless re quested. 

Advertising rates. 20 cents per line agate 
measure, Schedule sent on request. Changes of ad- 
vertisements must be in hand on Tuesday afternoon; New 
vents Wednesday afternoon; Transient ad- 
not later than Thursday noon, The last 
to press early on Friday, and we shall be obliged 
if subscribers who fail toreceive their papers promptly 
will notify us without delay. 

Drawings and Photographs of all new engi- 
neering works or designs, large or small, of interest from 
thei magnitude, novelty, or originality, as well as newly 
ulopted Standard Plans for engineering structures 
yr details, rolling stock, etc., are always desired for early 
Also Brief Technical Notes of the 
ost or manner of executing work, tests of materials, ma- 
hines or other new devices, and News of New Con- 
struction of all kinds. Letters for publication must 
be accompanied by thename or card of the writer. 


reas 


vivertiaze 
vertisements 


payer ye 


publication, 


COMINC TECHNICAL MEETINGS. 


Engineers’ Club of Philadeiphia.—Next meeting, 
Ang, 18, Seey., Howard Murphy, 1122 Girard St, 

Engineers’ Society of Western Pennsylvania.— 
Aug. 19, S. M. Wickersham, Pittsburg, Pa. 
Engineers’ Club of Cincinnati.—Next meeting, 


Next 
meeting, Secy.. 


Aug. 


secy,, J. F. Wilson, 

American Society of Civil Engineers.— Next meeting, 

Aug. Secy., John Bogart, 127 E, 23d St., New York. 

Engineers’ Club of St. Louls.--Next meeting, Aug. 

0, Seey., W. H, Bryan, 30 South 7th St, 

New York Railway Club.—Next meeting, Aug. 21, Rooms, 
Liberty St. 

New England Roadmasters’ Association.—<Annual 
ting, Aug. 21 and 22, Boston, Mass, 

Western Society of Engineers.—Next meeting, Sept. 
Secy., J. W. Weston, 230 La Salle St., Chicago, 


Association of Civil Engineers of Dalilas.—Next 


ting, Sept. 5. Seey., E. K, Smoot, Elm and Austin Sts, 
Civil ee Ciub of Cleveland.—Next meeting, 
Secy., C. O. Palmer, 22 Cedar Ave. 


Civil cammamee es of Kansas.—Next meet- 
gy, Sept. 10, Seey., J. C. Herring, Wichita, Kan, 
Engineering cunicaiion of the Southwest. 
Sept. 11, Olin H. Landreth, 
Nashville, Tenn, 

American Society of Railway Superintendents. 
Annual meeting at New York on the day preceding the fall meet 
e General Time Convention, 
Atlantic Ave Mass, 


-Next 


leeting, Secy., Vanderbilt 


University, 


ne of th Secy., C. A, Hammond, 350 


> ' 
os Boston, 


A PROBLEM in surveying of some interest and prac- 

tical rs NI submitted by Mr. F. Hopa@man, of 
Climax, Mich., Secretary of the Michigan Engineer- 
As 
it was sent to us in a form which made it a quasi 
advertisement of an excellent manual of survey- 
could not well appear elsewhere, but we 
have with pleasure consented to receive and exam- 
ine the responses, and shall probably publish the 
best of The ability to solve correctly a 
problem of this nature, depending as much on 
judgment and good sense as on mere mathematical 
knowledge, is a very good test of one’s competency 
to deal with the complicated surveying problems 
of the same general nature which are constantly 
coming up. 


ing Society, appears in our advertising columns, 
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them. 
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THE power of one man, when he throws himself 
heart and soul into any good cause, may perhaps 


yet be illustrated by a great reform in the char- 
acter of the highways of the State of New York 
as the result of the labors of Mr. WM. A. SWEET, 
of Syracuse, President of the Roads Improve- 
ment Association, who is deserving of great honor 
for his unselfish labors to this end. As one of his 
good works, Mr. SWEET has put down at his own 
600 ft. of Belgian Block pavements in 
Syracuse, to try and awaken that benighted city 
to a sense of its deficiencies; as another, he em- 
ploys asecretary at his own expense to work up 
interest in the Roads Improvement Association ; 
as the third and greatest, he gives freely of his 
time and labor, as well as of his money, to urging 
improvement m present disgracefully bad 
methods of highway maintenance. Asa result of 
his and others’ public-spirited labors there is likely 
Albany to 
pass some one or more of the measures which were 
before the Legislature last year, as we recorded at 
the time, but which then failed of passage. The 
bills providing for a State Board cf Highway Com- 


expense 


our 


to be another vigorous campaign at 


missioners, and for the construction under 
State auspices of some 3,000 miles of really 
good roads to connect the county 


seats of the State will both be reintroduced, as also 
a bill requiring the supervisors of each county to 
raise money enough by direct taxation to build a 
certain distance of really good road every year. 
The bill to connect the county seats throughout 
the State by really good roads seems to us to be 
most hopeful in principle. No doubt in many 
cases the roads so selected would not be those 
which there was most urgent need to improve ; 
but a certain discretion might be vested in the 
commissioners ; the roads would in no case be 
made any better than they should be. and the 
educative effect of such samples of good roads 
within easy reach of every resident of the State 
would be immense, ensuring that all the more im- 
portant roads remaining would be speedily im- 
proved as a matter of competitive necessity. It is 
our misfortune that the good-roads era must begin 
in this country after the railway instead of 
it, as it did in Europe ; but 
long. 


before 


begin it must, before 


THE real meaning of the public outcry about 
the details of the KEMMLER execution can only be 
that the modern public finds it hard enough to 
tolerate horrors which ages of precedent have in- 
ured it to, and absolutely refuses to tolerate even 
much lesser horrors with which precedent has not 
made it familiar. Its gorge rises at even the most 
merciful new details of what must be at best a 
painful scene; for, as Gen. SHERMAN said about 
war, ‘‘executions are cruel; cannot refine 
them.” There can be no rational doubt that, with 
all the seemingly needless about the 
force of the current, the criminal’s life was in- 
stantly extinguished and his apparent signs of life 
merely those which accompany the application of 
strong currents to any corpse, which 
have dead for many hours or even days. 
And even if he had merely lost consciousness the 
execution was as merciful as any could be. There 
is no rational man who if he had to choose, 
would not at this moment choose to die as KEMM- 
LER did, rather than by the hangman. Yet the 
newspapers which most strenuously and shame- 
lessly follow the popular whim, were the loudest 
in silly about the ‘‘ tortures” of the crimi- 
nal,and other ‘‘ heart-sickening circumstances ;” 
and these were even echoed from 


you 


bungling 


even those 


been 


cries 


over the ocean 
by men who should have had more sense. Rational 
or irrational, however, popular feeling is a great 
force, which must be reckoned with; and may 
yet be strong enough to cause a repeal of the pres- 
ent law, or, possibly, of the death penalty in any 
form. There is rational ground for 
the present outcry, perhaps, in a feeling that a bar- 


also one 
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barous act should be barbarously performed by 
rude and barbarous men, and that it becomes more 
offensive when the aid of scientists and a scientific 
plant is called on for such an act. From any point 
of view the popular excitement on the subject is 
an odd social phenomenon. The modern man is 
almost mawkishly sympathetic, but he never made 
quite such a fool of himself, on either side of the 
ocean, as in his excitement over the ‘* barbarities” 
of the KEMMLER execution. 
and should be 


The law is a good one, 
allowed to stand. 


— 





A CONTRACTING firm writes to us from Pecos, 
Tex., as follows : 

Will you kindly rule on the following: If a contract is 
taken todo clearing at a certain price ‘“‘ per acre,” and 
the engineers of a company order us to clear between 
certain stakes, does not the contract call for payment for 
the area between those stakes? Kindly reply in your 
journal. 

There is, perhaps, no small cause for dispute 
about contracts which has more frequently come 
up than this. We know of one instance in which 
a contractor made an enormous profit on clearing 
alone by a successful quibble on the point raised 
by our correspondent. It was in Mexico, where 
there was comparatively little clearing, and that 
little of scattered mesquite trees costing hardly 
anything to clear, and necessarily extremely hard 
to measure. The contractor, either by accident 
or intention, secured an order in writing to ‘* clear 
the entire right of way” on his contract, which 


was about 100 kilos, or 62 miles, long, and 
some 30 m., or 100 ft., wide, thus including an 
area of some 3,000,000 sq.m. His bid, if we 


remember correctly, had been one cent per square 
metre, or some $25 per acre. Dispute at once 
arose as to the quantity of clearing, which was 
not at all liberally estimated by the engineer; and, 
whether provoked by this contest or by previous 
intent, the contractor claimed in the courts and 
was awarded one cent per square metre for the en- 
tire drea, giving him some $30,000 gross for work 
which certainly did not cost him over $500, 

But this was in Mexico, with courts looking 
only to the letter. and not familiar with contract- 
ing practice. The decision was contrary to reason 
and equity, and no American court, in our judg- 
ment, would or ought to make any such decision. 
Supposing our correspondent were ordered to do 
the grading between certain stations, what does 
he expect to be paid for, all the grading which 
might possibly be done between them, or merely 
that which the ground calls for? Similarly, when 
he is ordered to clear between certain stations, he 
is only entitled for payment on the area actually 
cleared, unless otherwise explicitly stated in the 
contract; but there should be no hair-splitting in 
the measurement of this area. What the con- 
tractor is entitled to in law and equity, and can 
collect, in our judgment, is clearing for the full 
width of the right of way, and for the distance on 
the center line along which there is any sensible 
amount of clearing, a scattered tree or two being 
disregarded, but no attempt being made_ to 
“equate” light clearing into equivalent heavy 
clearing. Many modern contracts made no pay- 
ments at all for clearing or grubbing. 


eS 


THE census authorities have distinguished them- 
selves by the early publication of Bulletins Nos, 7 
and &, these being the first which have reached 
our table giving the results of the June 1 census. 
Bulletin No. 7 truth which we are 
glad to see is so keenly appreciated: ‘‘Rapidity of 
publication ranks second to accuracy [only] in a | 
matters appertaining to a census;” and proceeds to 
give a very complete summary of State debts, 
abstracted in another column, from which it ar- 
pears that in the decade 1880-90 there has been a 
decrease of 58.02 millions in the total of State 
debts, from 296.42 millions in 1880 to 238.40 mil- 
lions in 1890, or almost exactly 20 per cent. Taken 
in connection with the rapid decrease of the na- 
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tional debt, this decrease is very gratifying, in 
spite of the fact that nearly half the decrease 
(28.52 against 29.50 millions) was by enforced 
scaling down of bonds by the States of Virginia, 
North and South Carolina, Louisiana, and Tennes- 
see. 

In net debt (debt less cash in hand) the change 
is still more striking, viz., from 204.50 millions in 
1880 to 132.34 millions in 1890, a decrease of 72.16 
millions, or 354 per cent. The New England 
States have almost wiped out their debts (26.83 
down to 7.29 millions); the Middle States have 
done almost as well (18.55 down to 5.32 millions); 
the Southern States, not including Missouri, show 
2.58 millions of honest decrease, as well as 28.52 
millions of dishonest decrease (127.56 down to 
96.46 millions), and even the Western and Pacitic 
States, despite their rapid growth of population 
and chronic need of capital for development, show 
also a heavy decrease (31.56 down to 23.26 millions). 
Plainly this is a debt-paying country from habit 
and principle, and not alone from abundant rev- 
enue. All this State decrease was effected only 
by direct taxation. Eighteen States show no debt, 
against only 12 in 1880; three northern and four 
southern States alone show an increase, all of trifl- 
ing amounts except Indiana, which has increased 
her debt seven-fold from the nominal sum of half a 
million. No northern State has enough debt left 
to be a sensible burden, and the southern debts 
are not really heavy. The national debt less cash 
in treasury has decreased from 1,922.52 to 923.38 
A like 
showing was never seen nor dreamt of before in 
the history of any nation or people. 
be proud of it. 


millions, or 999.14 millions, or 52 per cent. 
We may well 


Bulletin No. 8is on the slate mining industry 
for the calendar year 1889, and the collection of 
data for it was begun Jan. 1 instead of June 1; but 
such prompt work is even then most creditable. It 
also begins by ‘* recognizing the value of the 
prompt publication of statistics,” which we may 
helieve is to be the motto of the eleventh census. 
It shows that the slate industry has, in round num- 
bers, more than doubled in every department since 
1880: a About 80 per cent. of 
the slate produced is for roofing. Twelve States at 


marvelous growth, 


present produce slate, viz.: the Atlantic coast 
States east of the Alleghanies (Maine, Mary- 


land, Vermont, New York, New Jersey, Pennsyl- 
vania, Virginia and Georgia being the only States 
in which deposits are now worked), about 99 per 
cent. of the whole product being from these States, 
and about 60 per cent. from Pennsylvania alone, 
In addition, there 1s a little slate produced in 
northern Michigan, California, Arkansas and 
Utah, with known deposits of value in Tennessee 
and other States. There are 206 quarries, half of 
them in Pennsylvania, and all but five in the At- 
lantic States; $10,042,000 of capital invested, and 
nearly 6,000 men employed, chiefly Welsh or of 
Welsh descent. The bulletin 
plete summary of firms producing slate. 


closes with a com- 


Family and Meter Water Rates in the United 
States and Canada. 
[CONCLUDED.] 
By to the of Table 
1—R, given in our issue for last week, it will be 
seen that the rates included are, first, the general 


referring headings 


family rate or charge for introducing water to the 
premises for general housebold purposes. This 
column is a very significant one, since it is abso- 
lutely the lowest: price for which water will be 
furnished, and constitutes the entire rental of a 
large number of consumers, often people who for 
many years previously used impure well water be- 
cause they thought they could not atford to pay 
even this price for ‘* city water.” The other rates 
are for pan water-closet, bath tub, wash bowl or 
basin (in addition to the kitchen or first faucet), 
horse and carriage with use of hese for washing 
the latter, cow, and hand hose for lawns. Follow- 
ing these is their total, which constitutes the sum 


which must be paid for all these services. If the 
various schedules mention any reduction for more 
than one service, the totals are made up according- 
ly. The meter rates are in cents per million gallons, 
highest and lowest rates. Immediately following 
the total family rental is the average cost of the 
works in question per family, five being always 
taken as the size of the family. This last has been 
given as an important adjunct to the table, since a 
low cost plant, other things being equal, should 
furnish water at alow rate. Further comments 
and the tables show whether this is true. 

All we can present in these pages is the results by 
States of averages of the data for all works, public 
works and private works, which we have done in 
Table 1—R, and the results by groups of States, the 
United States and Canada of averages of popula- 
tions, total family rates and cost of works per 
family, for which see Table 2-R. 

No further explanation of these tables is needed 
here, but it may be well to add that the full table 
of rates in the body of the MANUAL is preceded by 
an introductory page, setting forth in detail the 
methods employed in making up the tables. 


TABLE 2—-R. 

UNITED STATES AND CANADIAN WATER RATES 
AND FOR THE 
RENTAL PER 


UNITED STATES AND CANADA OF 
FAMILY AND TOTAL 


THE 
COST OF WORKS 


-~AVERAGES BY GROUPS CF STATES 
POPULATION, TOTAL 
PER 
ALL WORKS, FOR PUBLIC WORKS AND FOR PRIVATE WORKS. 


rotal rental per 





very slight in some cases : Maryland $19 against 
$20.80, or but $1.80; and very great in others, as in 
Nova Scotia. $16.75 against £56.20, or a difference 
of $39.45. It should be stated that in Maryland the 
averages are for but four works, of which those at 
Baltimore are the only public: and that in Nova 
Scotia the averages are for two public and one 
private works, all in small towns. 

Both the lowest and highest single rentals per 
family are for company works, $3.25 at Pineville, 
Ky., and $94.20 at San Angelo, Tex. But while 
such low rates prevail for this one company, the 
next lowest company rentals are: $14 in Chillicothe, 
O.. and $14.50 at Wadsworth, O., with but few be- 
low $20; while in the city of Washington the total 
family charge is but $7.25; in Elgin, Ill... $10; Alle- 
gan. Mich., $10.50; in Minerva, O., $12; and in at 
least 20 cities and villages having public works be- 
low $15. 

Our next inquiry is. since the private works 
charge a uniformly higher rate, is it not true that 
their plants are more expensive, and that thus a 
higher price for water is essential? If this be so, 
then, other things being equal, the advocates of 
private ownership have 
lost one of their strongest 
points. Referring to Table 
2—R, we see that in the 
New England, the two 


WATER 


FAMILY, SHOWN FOR 


Southern and the 


' . FOE a es South 
Population, family. Total cost per family. 
See A cepted eas eee ee ere eee ere western groups, the aver- 
NEW ENGLAND. No Av. Pop. No. Av. rental. No.° Av. com. age cost per family is less 
Av. of all works 169 14,055 161 $26 61 168 $116.02 . - : 
Av.ofpub. “ .... 75 22°989 73 23.42 75 118.60 for private than for public 
Av. of priv. * 94 6,927 88 28.12 93 109.18 works : while in the re- 
MIDDLE. - maining groups the re- 
Av. of all works 218 32,095 196 24.12 211 111.78 alae haantate ; 
Av.of pub. “ 77 76,352 73 19.36 77 110.12 verse is true. The averages 
Av. of priv. 136 7,184 123 26.94 134 121.73 for the whole United 
SOUTH ATLANTIC. States show acest of $102.- 
Av. of all works.... 35 18,009 33 27.48 35 65 416 . . ; 
a an ai — 17 23106 ii 33°79 7 67 87 09 for all public, against 
Av. of priv. “ 18 13,194 19 30.20 8 61.51 $117.28 for all private 
SouTH CENTRAL. works. These are largely 
». of all works 27 33.97 27 359 26 M8 te 
ia — sbi 5 32.800 5 m6 5 11783 affected by the excessive 
Av. of priv: “ .... 22 34,2°6 22 36.88 21 8.84 cost of private over public 
NorTH CENTRAL. works in the _ Pacific 
AVY. i yorks 1) 24,717 145 21.55 150 6.71 sia 2919 ¢f > 
a —_ W 32,132 88 18 73 92 85.89 group. $215.66. These fig- 
Av of priv. “ .... 08 12,955 ” 20.92 8 89 89 ures are doubtless consid- 
NORTHWESTERN. erably exaggerated by the 
Av. of all works ot 13.970 M1 24.91 93 79 68 ine ; _r 
Av.of pub. “ ... 4 13,538 12 20.77 4 58.37 inclusion of the cost of 
Av. of priv. “ ... ww 14,350 19 28.46 49 97.39 some irrigation works 
Souveweerene. used in connection with 
Av. of all works.... 59 a ee 4 37.73 5s 107.89 those for city supply. It 
Av. of pub F 15 40,307 4 32.53 1 126.52 , 
Av. of priv. “ ... i 14,560 28 39.64 3 91.08 must also be remembered 
Paciric. that the averagesof cost in 
Ay. of all works 46 14,899 43 15.64 16 233 39 this group are for 9 public 
Av.of pub. “ ... 9 15,133 9 29 32 9 62.22 ; ae 
Av. of priv. “ .... 37 14,829 34 19.96 37 275.88 against 37 private works, 
Uses Seecm ‘and that for the whole 
Av. of all works.. 793 748 26.88 787 106.63 United States the average 
>of pub, * % 318 21.56 334 102.09 : i 
Aviat priv. “1... 130 130 30.82 153 117.28 population for the cities 
Giseains under consideration is 
Ay. of all works.... 38 20,189 32 23.98 38 120.04 37,223 for public and but 
AS Opa sc: 27 25,133 3 21.07 27 125.16 ~ eer wo 
Av.of priv. “ |. il $964 9 31.43 rr 7267 11,541 for private works: 


Table 1--R will be of greatest interest to those 
who wish to compare State with State, or the rates 
of a particular city with the average for the State 
in which it is located. These averages can be much 
more conveniently used for the latter purpose in 
their natural position in the MANUAL at the end of 
the rates for each State, where they will be found. 

Turning to Table 2-R, we find the average total 
family rate charged for water from 748 works in the 
United States to be $26.88; for 318 public works, 
$31.55: that is, 
the average total family rate of the 430 private 
works is $9.27, or 43 per cent. greater than that of 
the 318 public works. Looking at the figures for 
the various groups, we see that in each one of them 
the rates for private are greater than those for pub- 
lic works, ranging from $4.70 greater in the New 
England to $20.64, or 71 per cent., in the Pacific 
States. Turning to Table 1—R, we see that in every 
State and territory of the Union, and in every pro- 
vince of Canada, private works show a higher total 
family rate than public, the differences here being 


and for 430 private works, $30.82 


while in the Pacific States 
the figures are 15,138 on public, against 14,829 on 
private works. In addition, some of the works in 
the Pacific States have extensive systems of stor- 
age reservoirs and long and costly aqueducts, 
especially San Francisco, which make necessary 
an unusually high cost per family. 

In the Middle States we see a slightly higher 
cost for private than for public works, but here we 
have a much smaller average popylation on the 
tirst than on the last, 7,184 against 76,352, while in 
addition the population on public works is very 
compact. doth of these factors reduce the per 
family cost of public works. 

As there is so wide a diversity in the Pacific 
States, we will, for the time, leave them out of our 
calculations, when we find that for the remaining 


all works 
private, $98.95. By 
examining the averages for the various States, 
Table 1 
vided between higher cost private and higher cost 
public works. It will now be helpful to place side 


seven groups the average cost of 
$101.53; public works, $102.53; 


is 


R, we see that they are about equally di- 
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by side the differences in rental per family and cost 
per family, with the percentages of each, as shown 
jn Table 3---R. 

TABLE 3.—R. 


Averages of total rate per 
family. 





styles, but to put a premium, as it were, on their 
use is a mistake, since the best plumbing practice 


excludes them altogether. Besides there are other 


Averages of total cost per 


forms which use little or 
no more water. If a dis- 


family. crimination is necessary 





— = Por the pan closets should 
cent. cent. not be allowed at all. 
Public. Private. Dif. of dif. Public. Private. Dif. of dif. em . Tos 
NF $23.42 $2212 $4.70 20 $118.60 $109.18 9942 — 8 In considering meter 
Mid 19.36 26.94 7.58 39 110.12 121.73 + 11.61 + Il rates we find avery wide 
<u. Atl 23.79 30.20 GAL 27 67.87 61.51 6.36 9 Mes we! oe ; 
=o. 4 31.6 36.88 5.28 17 89.84 27.99 ee range in prices. In 
( . Wiis 25.92 7.19 38 89.59 + 4.00 + § : : ‘ 
\\ 20.77 (RAG 76937 97.37 + 39.00 +68 nearly every State the 
W 32.53 39.64 71102 91.03 — 35.29 — 28 wivate works chatgve 
Pa 29.32 «49.96 20.6471 222 «= «BR 421366 | 4343 B 
U.8 21.55 30.82 9.27 43 102.09 117.28 + 15,19" ++ 15* higher meter rates than 
Car 2.07 31.43 10.36 50 125.16 72.67 — 5249 — 42 


If we again 


wks of the remaining seven groups. 


Phere are such wide variations in the percentages 
of cost of works per family, and so many factors 
\using the same that no very reliable deductions 
can be drawn from these alone. In fact, they were 
not included for that purpose, but for comparison 
with the water 


rates. We see by making sucha 


comparison that the cost of the works has little to 
do with the variation in price, and certainly does 
not constitute the :cason why private works charge 
more than public for water, for we find the private 
works in New England costing 8 per cent. less than 
public, and charging 20 per cent. more for water. 
In the next group, the Middle, the private works 
have cost Ll per cent. more than the public, while 
the rates are 39 per cent. higher, the relation be- 
The 


group, With its enormous excess of 343 per 


tween these percentages being as 1 to 3.54, 
Practice 

in cost of private works, shows retes but 71 
cent. higher, and whatever effect the cost of 
ation works may have had upon the averages 
the 


purl 


private works of this group, it certainly 
ounts for but asmall part of their excessive 
t, and in no measure for the disproportion be- 
ween the difference m rates and cost. There is but 
onclusion, 


Tit ( 


Private works charge as high 


ites as they can in consistency with business 


rinciples. 


If they have high cost works they 
the fact by charging 
but there is no trace of a fixed relation 
etween the two. The latter is shown by the South 


enerally make good use of 


high rates; 


entral group, where the private works have cost 
12 per cent. less than the public, and the charges 
ive 17 per cent. higher for the former than for the 
tter;: 
ti}. 
cent. more than their public and their rates but 37 


and in contrast we have the Northwestern 


with their private works costing 68 per 


per cent. hige er. 


One point not yet mentioned needs attention. 
Money to pay either a part or the whole of the 
interest on the bonded indebtedness of public 
works is often raised by taxation, and it might be 


red that this accounts for the lower rates charged 
But this is offset by the hydrant 
rental, which is almost invariably paid to private 


by public works, 


mmpanies, the money for whichis always raised 


by taxation, 


for the various 
The general practice 
for the first faucet, the so- 

ed family rate, from one-fourth to one-third of 
the total charges for the seven purposes included 


table 


fegarding the rates charged 


tixtures little need be said. 


to charge 


ms to be 


im thre There is more reason for this than at 
far the greatest 
of wateris drawn from the first or kitchen 


lirst seems evident, since by 
mount 
faucet, and where a family has but one faucet all, 
or nearly all, the water they use is taken from it. 

\ great many works make no additional charge 
for one extra set wash basin, but most charge for 
the third basin, and it is often the case that where 
no extra charge is made for the second basin the 

irge for the first fixture is high enough to make 
up tor it 
ill the 


than f 


There is one pernicious feature in nearly 
schedules. A lower rate is charged for pan 
wr other forms of closets. These closets un- 


doubtedly use less water than some of the other 


leave out the Pacific States we have the cost, $102.53 for public, 
iinst $98.95 for private, a difference of $3.58, or 3.5 per cent., in favor of the private 


do the public. About 
two-thirds of the works 
under consideration give 
eee ee meter prices on their 
schedules, and most of these have a sliding scale. 
As we stated in the first part of this article, the 
average meter rates are given for each State in 
Table 1—R. The averages for groups of States, 
the United States and Canada are as follows : 
Range of Meter Rates. 


RNR Shading Soe avnakan ee tmcbb sac eesuspeneasiea ses 30.14-14.85 
Ne cats Sina es Ram ea ae ee Oe 23 45-12.53 
SIMMER So20t ACER antic pais seen et 33.45-14.62 
Begone abbas Leuk oe hewoee ne has . 36.35-25 34 
OEM. oo casineavaterns Wea sane 30.92-12.57 
SON hits wie oie Se dts CA SEREE CERRADO RS TORRE REN 45.79-22.66 
RR Gs 2 cro tune See Ked SHARE SN SBS OLe UR CEE 54.3 -25.26 
Le EE FeV Aire ee eer er eco ta . 40.48-24.81 
PSC Ee. cccned based Gs cams Sioa Dae waa ca mesaeaee 36.71-19.05 


NR iss cas ck Sasa hee et eis aaa 


; ere wen .... 44.62-20 

The above figures differ from all previously 
given, in that they are not the averages of all the 
meter in the States included, but are 
tained by dividing the sums of the averages of 
each State by the number of States or Provinces. 
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rates ob- 


The results, however, are approximately the same 
by either method. The lowest meier rates are in 
the Middle States, the range being from 23.45 to 
12.58 cents per thousand gallons. The highest are 
25.26 cents. 

In concluding we wish to note that the evidence 
borne by uhe schedules of rates which we have re- 
ceived shows an urgent need for reform in the 
methods used in establishing rates. At present 
there is the utmost diversity in the charges. Many 
schedules are copied from others. 


in the Southwestern group, 54.3 to 


Some have not 
been revised for ten or a dozen years. In making 
up rates for new works the cest of the plant and 
its future operating expenses are often not taken 
into account, but the practice in some other city 
or Cities is taken as a guide, or, as has been said, 
rates are copied verbatim. Now and then a city 
has taken pains to ascertain as nearly as_ possible 
the actual cost of water for various uses. This 

Where meters 
jut the introduc- 
tion of meters is very desirable, and certainly any 
village or city will be repaid if it purchases enough 
meters to experiment on these lines. 


should be done for every works. 
are not used this is impossible. 


If an abundant supply of water for immediate 
use is at hand few seem to care how much is used, 
and this being the case, enough money to meet ex- 
penses is often raised in what is thought to be the 
easiest way; or in case of acompany the main 
In 
either case the highest relative rates will generally 
be collected along the line of least resistance. 

We sincerely hope that the rates presented in the 
MANUAL OF AMERICAN WATER- WORKS for 1890 will 
aid in bringing about the reforms so much needed 
in this connection. 


effort is to secure as large revenues as possible. 


CORRESPONDENCE. 


The University of Pennsylvania Prizes. 


TO THE EDITOR OF ENGINEERING NEWS: 

SiR: In your issue of Feb. 1 last you published an arti- 
cle as to prizes offered by the University of Pennsylvania 
for papers on roads. The awards were to be made about 
May 5. I wrote a paper on ihe subject, and having heard 
nothing of the results up to the middle of July, Iaskeda 
friend in Philadelphia to find Dut for me what had been 
done. He finally learned that the committee had been un- 
able to come to any decision before some of the members 


had to leave for Europe, and that the meetings stand ad- 
journed till Oct. 10 next. If you could find room to give 
brief notice of this adjournment in your next issue you 
would doubtless relieve the minds of a good many com- 
petitors. 


Clay under Telford Roads. 


ELIZABETH, N. J. Aug. 10, 1890. 
TO THE EDITOR OF ENGINEERING NEWS: 

Sir:--In the building of a Telford road, the contractor 
has been permitted to substitute a layer of loamy clay 
about 3 ins. thick, as a binding for the foundation, and 
bedding for the first course of macadam, in place ofa 
thin coating of 2-in. macadam, mixed with dry traprock 
screenings and compactly rolled, as called for in the 
original specifications prepared by the engineer. Is this 
a disadvantage to the permanency of the work or not? 

INSPECTOR. 

[It is a great disadvantage.—Ep. Ena. NEws.] 


A New Lever Connecting Rod. 








PaRIs, July 25, 1890. 
TO THE EDITOR OF ENGINEERING NEWS: 

Sir: We understand that there is a certain prize to be 
given by the United States Government for the best ma- 
chine, or any part of a machine, which increases the 
power by a certain percentage without increasing the 
fuel consumption. As we are the patentees of a lever 
connecting rod which we claim is giving greatly more 
effective energy when substituted for the old form, we 
respectfully beg from your kindness to let us know all the 
particulars of such prize, if any. Hoping you will send 
s00nN an answer, E. PRENVEILLE. 

[The United States Government rarely, if ever, 
offers such prizes, and there is no such prize now 
open. If our correspondent’s device is to obtain fi- 
nancial recognition in this country it must be from 
purchasers of it in the open market.—Ep. EN6. 
NEws.] 


The Late John Howden. 


SAN FRANCISCO, Cal., Awg. 2, 1890. 
TO THE EDITOR OF ENGINEERING NEWS: 

Str: On May 19 last JoHN HOWDEN, foreman in the 
construction of the new bridge across Russian River at 
Duncan's Mills, Sonoma Co,, California, met with a terri- 
ble accident. As was his wont, he was doing work that 
his men could have done, but which he thought he could 
do himself in less time than it would take to give the nec- 
essary instructions. Standing on the edge of a pier with 
a crow-bar, he was prying into placea stringer for the 
track, when the crow-bar slipped and he fell backward a 
depth of 22 ft. on hard excavated ground, breaking his 
back at the seventh vertebra. Regaining consciousness 
half an hour afterward, he asked what was the matter, 
and on being told that he had fallen he said: ‘* Well, if 
some one had to fall, I would prefer it should have been 
I. When examined by a surgeon it was found that 
there was complete loss of sensation below the injury; 
the sphincters were paralyzed, and Mr. HOWDEN remained 
inamost miserable and precarious condition until the 
surgeon three days later cut down to the broken bone 
and removed it. This undoubtedly prolonged his life, 
but he finally succumbed to his injuries, and died on 
July 24, at the age of 50 years. 

JOHN HOWDEN was in many respects an ideal foreman. 
Most careful for the safety of his men, he always under- 
took the most dangerous work himself, and he never ex- 
pected his workman to do what he could not do himself. 
His courtesy and energy secured that respect from his 
men which guarantees a willingness and readiness to 
carry out his instructions to the full. Conscientiousness 
in his work made that work satisfactory to all concerned, 
and stimulated his men to be equally conscientious in 
theirs. In sickness or in accidents his men would go to 
him, and if he could noi always relieve them of their pain, 
he did make it easier to bear. 

After WORDSWORTH, his men can say: 

He lived unknown, and few could know 
When HOWDEN ceased to be; 
But he isin his grave, and oh, 
The difference to me! A. Di O. 


Laying Out Race Tracks. 





PHILADELPHIA, Pa., July 28, 1890. 
TO THE EDITOR OF ENGINEERING NEWS: 


Sir: Will you kindly give your readers the facts of 
interest to engineers about race tracks; no work that I 
am acquainted with gives any direct information nor 
have your columns aided much. 

What are the best dimensions for %, %, and mile 
tracks, or what proportion of curve to tangent gives the 
“fastest” track? Are parabolic curves faster than simple 
curves? Are the above points the same for running 


and trotting tracks? Isa level track “faster” for running 
than a rising back stretch and falling home stretch, say 
lin. per 100 ft.? Ifa parabolic curve is used, what is the 
best way to locate the eighths or quarters? 


What is the 
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best distance to set the finish post from the P. C. of the 
curve? In building a track how near the grade may sand, 
clay or ether poor material be permitted? Should carting 
orrolling on the grade be allowed, or back-fill by hand? A 
patented process of building tracks, sets turf blocks on 
edge and covers with loam for elasticity: would you infer 
that vegetable fiber, roots of grass, weeds, etc., would 
answer a like purpose, and what thickness and where 
would you place such material? Is it not better to try for 
a hard surface, and depend on the water-cart, rather than 
a moderately loose surface which might be hard to dry? 
Have tan or clay tracks, any advocates? How far from 
the fence is the track measured, and how high is the 
fence, and should a base board on fence be usea in level- 
ing?) What is the best position for the grand stand, how 
farfrom the fence, and how much flare from parallel? 
What isthe best width on curves, and elevation for 26 
miles per hour, width on home and back stretch? What 
slope from center to fences, ete. The whole subject, 
track, grand stand, judges, weighing, betting ring, pad- 
dock and sheds would make an interesting paper. 
M.S. MILLER. 


{Our correspondent asks far too many conun- 
drums for us. Inthe last three or four issues we 
have given considerable information in regard to 
race tracks, but there is undoubtedly still room for 
an interesting paper on the subject, and we should 
be glad to publish such if written from knowledge, 
and not by evolution from inner consciousness. 
—Ep. Ene. NEws.] 


Engineering Interests in the United States of 
Columbia. 


Bogota, U.S. Col., July 10, 1890. 
To THE EDITOR OF ENGINEERING NEWS: 

Str: There is, during the session of Congress commenc- 
ing July 20, a probability of a railway boom in this coun- 
try. Itis likely that a concession will be granted for a 
road from Bogota to the Magdalena River, at or below 
Honda. Parties are on their way here to negotiate for 
the reconstruction and extension of the Cauca Railway 
from Buenaventura (Pacific coast) to Cali; the govern- 
ment of Anticoquia has reconstructed and reopened 
their road from Puerto Berrio to Pavas, and will either 
make a contract to extend it to Medellin or do it them 
selves. It also begins to look as though the Cartagena- 
Calamar road would be built. This road will kill the Bar- 
ranguilla (English) road, and will, nodoubt, carry all the 
freight for the interior; provided, however, that the 
Santa Marta Railway does not touch the Magdalena 
above Calamar, in which latter case the traffic would be 
divided. The construction of the Giradot-Bogota road is 
progressing slowly. The possibilities of railroads here 
may be learned from the fact that the Bogota-Facatativa 
(Savanna) road earned $144,000 for passengers and telegraph 
only during the last ten months. The tramway of Bogota 
is now being repaired and extended, and will in a short 
time be in good running order. The government is carry- 
ing on improvements in connection with the navigation of 
the Magdalena. Last month dredging excavation to the 
amount of 10,000 cu. yds. was done in the Cafio (an inlet 
from the river, through which steamboats reach the city) 
of Barranquilla at a cost of 15 cts. per cu. yd., pretty fair 
work for the tropics and a clamshell excavator. 

My iwieas of the Cartagena-Calamar road have changed, 
as I have hada chance to look into it more thoroughly 
Before I accepted the statements of the Vice-Consul at 
Barranquilla, and the report of Mr CISNEROS, but since 
then (see Consular reports of February, 1890), I think a 
better way of answering would be to give an offset by the 
following figures : 


Cost of construction, Cartagena to Calamar, 80 
miles, at $15,000.. a ea ae . $1,200,000 
Actual or net operating expenses at $500 


per wile per year..... .... ; $10,000 
Interest on $1,200,000 at 6%7........... ... 72,000 
er I, 68 Hod 965. i coven . $112,000 
Freights, 47,50° tons at $2.30 per ton..... $109,250 
Passengers per year (very low esti- 
Wo no Odin pee nt kwetadeadaeedcenseates 3,000 
Receipts without considering local 
(raiic....<.. adalah $112,250 


The road can be built with this amount, and there is no 
reason why a road, with good alignment and easy grades 
(which the Barranquilla road has not) and with good 
modern equipment (that of the other is antediluvian) 
and the advantage of a good harbor, would not carry all 
the freight now carried by the other. Butif the govern- 
ment will let the mouth of the river be opened (politics 
interferes in favor of Cartagena), none of the three roads 
on the coast will amount to anything, as steamers could 
then go above Calamar. 

Lieut. NAPOLEON B. WYSE is now here (just arrived) to 
try to make some arrangement for the Panama Canal. I 
do not think that this government will be as liberal as 
formerly in regard tothat work. There is a great deal of 
interest here in the International Railway scheme, but I 
must confess that I am among the ‘“‘ doubting 1Thomases.” 
Such a project is a little too vast for a century to come. 

JAMES T. MCGAURAZ, 
Engr. in Chief, Canalization Magdalena River. 


The Michigan Engineering Society and 
Affiliation. 
CirMax, Mich., July 31, 1890. 
TO THE EDITOR OF ENGINEERING NEWS: 

Sir: I notice in your issue of July 26 articles relative to 
affiliation of local engineering societies with the Ameri- 
can Society of Civil Engineers. The Michigan Engineer- 
ing Society was one of those honored with an invitation 
to consider the subject and suggest plans. The communi- 
cations came, unfortunately, too late for the general meet- 
ing of the society. So far asI have been able to learn, 
the members of the Michigan Engineering Society fully 
appreciate the honor of an invitation to become affiliated 
with the American Society. The individuals with whom 
I have conversed, however, raise these questions as a 
preliminary to be settled before they are prepared to say 
whether they desire such affiliation or not. What is to be 
our standing with relation to the American Society? Are 
we to be full-fledged members, each man taking the posi- 
tion and standing to which his abilities and experience 
entitle him, or shall we be a sort of undergraduate 
country protégés of the great society, to be looked down 
upon and tolerated in subordinate positions only? What 
is to be the effect upon the local society? Will it be raised 
and helped by the affiliation? Will our publications be 
improved by it, and shall we get a better return for the 
time, brains and money we expend for our society, or will 
the American Society take the cream of our work and 
leave us the skimmings? What isto be the cost of the 
affiliation, and what are to be the returns? 

The Michigan Engineering Society is doing a work 
suited tothe wants of its members and the locality in 
which it is situated. The members are scattered over 
this and adjoining States. Only one general meeting is 
held each year. The members then meet as friends and 
acquaintances and discuss the subjects in which they are 
interested. Their principal expense is the cost of attend- 
ing the annual convention. Every other expense is more 
than returned to them in the value of engineering litera- 
ture furnished at cost price. The meetings are entirely 
devoted to work. Sight-seeing is done by individual 
members outside the time of the regular meetings. The 
society has become a recognized power, whose influence 
is felt far beyond the State limits. Mr. BoLLEr’s state- 
ment that almost all the local engineering societies derive 
what standing they have from those members who belong 
to the American Society, without whom the local society 
could not live, does not apply tothe Michigan Engineer- 
ing Society, and probably not to any of the other societies 
which are recognized as State societies. So far as the 
Michigan Engineering Society is concerned, it is highly 
probable that its active members who belong to the Ameri- 
can Society could not be relied on to even attempt such a 
stampede as Mr. BOLLER suggests. So far as I have been 
able to gather the sentiments of the members, they have 
at present no opinion for or against affiliation. Any future 
opinion will be based entirely on the terms decided upon. 
As there has been po opportunity for discussing or sug- 
gesting terms, for reasons already given, there is nothing 
to offer in that line; hence wesimply await developments. 

F. HODGMAN, Secretary M. E. S. 


Strains in Curved Dama. 


LONDON, July 19, 1890. 
To THE EDITOR OF ENGINEERING NEWS. 

Sir: You have givenso much attention to the question 
of curved dams in your columns that perhaps the follow- 
ing investigation of the strength of a circular caisson 
completely surrounded by water, and securely united at 
the bottom with the foundation, may be of some interest, 
as bearing on this interesting problem. Stch adam or 
caisson must from symmetry remain circular after de 
flection, which, of course, is not true where a dam abuts 
on the sides of a valley. But if the angle subtended by 
the dam is large this will not greatly effect the question, 
and hence, for such cases, the following formula should 
be fairly well applicable: 

Taking first the simplest possible case of a dam of uni- 
form -section, then the water pressure is resisted partly 
by a ring pressure, which may be considered at least 
approximately as distributed in the same way as the 
pressures in a thick, hollow cylinder, with open ends. 

Take a ring of the dam of unit height, and let 7 be the 
amount of the ring pressure. Then itis easy to see that 
this pressure 7 would support a pressure on the outside of 


the dam — where r is the radius. And owing to the “‘en- 
a 


castrément,” or anchoring of the dam, this amount will 
be less than the water pressure #. The difference between 


T 
these, viz. (p ~) is the load causing bending of the 
Tr 


dam in a vertical plane. 
Now, if y be the bending moment at any point ona 
vertical strip, say 1 ft. wide, we have the well-known ex- 


pression oy = load causing bending = P — A whence 
“ r 


we can get 7 in terms of water pressure P and the differ- 
ential coefficients of y, the bending moment. 





We have further P at any depth z = Gr, where G = 
the weight of a cubic foot of water. 


Hence T-(\|rGe _ oy ‘ 
\ dx2 


Again, the shear at any point on the vertical strip will 


d 
be S = , another well-known expression. 


Then, by the general principles of elastic equilibrium, 
the work done by the internal stresses on the above men- 
tioned vertical strip must be as small as possible, con- 
sistent with resisting the loads. 

Now, the work done by the moment yon a stripof 


y? 


height dsr is, as is well known, -dx, and on the 
I 


9 


*h »2 
ofl 
the moment of inertia of section. 
Similarly, the work done by the shearing stresses on the 
5 A 
same strip is ——— S2 dx, where A a coefficient depend- 
20E 


whole strip is 4 / dx where E=elastic modulus, and I 


o 


6 
ing on the form of the cross-section nearly for the 
o 


section considered, and O = area of this section. 





dy 
Now S s ; hence work done on whole strip by 
dz 
wh /dxr\ 2 
shear = 3 dy 
dx. 
“o OF 


Finally, it is easy to show that the work done on the 

strip by T, if this stress is distributed as ina thick hol- 
tk 

low cylinder exposed to external pressure = —— JT? dz, 


9 
- 


9 9 


where k = + ———-, n being the ratio of the inner and 
3 n?2 
outer radii of the dam, and ¢ the angle subtended 


1 


by 1 ft. of the dam at the center; i. ¢., ¢ = Hence, sub- 


, 

j dy 
stituting for Tits value, 7 =r Ge - . we get for 
dx 


the total work done by all the stresses the expression: 
*} ‘ 


, 1 yu? 6 dy d2y } 
U IF \ t 7 tk r|( Gx dz 
aa I O\ dr | dx2 ' 
and this must be made a minimum: or writing for the in” 
d2y 
dr2 
form employed in the calculus of variations 


bh b { y2 6 } 
U V dz —- —- + p? +kriG xr—q)? ;dz. 
| | 29K\ I O j 
° Jo 
Applying the methods of this calculus to the problem 
of making U a minimum, we get finally the following 
differential equation for y, viz.: 
uv 6 d2y E's diy 
I O dx? * "det 


dy ine 
stant ar’ q. This reduces to the standard 


The solution of this equation can be very easily ob 
1 6 
tained, since , and kr are constants, in the form 


y = Aye™ iE 4 AoeMo® 4 45eM9X | Ayem® 


where A;, 42, 4; and 4, are co-efficients which can be 
determined from the following relations, which are ob 
tained as the subsidiary equations in deducing the differ- 
ential equation, viz.: 

(yb » o when x o; t. e., the bending moment is 
nil at the water level. 


dy 
(2) owhens =o; i. e., the shear is zero at the 
dx 


water level. 


dy 
(3) —— — Gh whene -h; t.e., the arch pressure van 
dr 
ishes at the bottom of the dam, and 
6 dy d3y 
(4) --——-—kr G whenr=A 
Oda dx3 


The physical interpretation of this last is not clear; m;, 
Me, Ms, and my, are, of course, the roots of the equation 


m2 + krm+ =o 


If the above values of the A’s and the m’s are deter- 





mined, it will be found that the bending moment curve 
has the form shown in Fig, 2, the form for a straight dam 
being that shown in Fig.1. Further, the deflection of the 
dam will not bea maximum at the top, but at a point 
some distance down, as indicated in Fig. 3. 







































































































































ase of adam of variable section is more compli- 
1 6 
but by expressing and k ras functions of x, the 
Oo 
wing differential equation giving the bending 
ent may be obtained. 
u d 6 dy d2 d2y 
; ‘ ; ir |— Gr} i) 
/ dar 0 dr dr2 \dr2 


With similar conditions as before to determine the ar- 


ry constants 4;, 42, 4. and A;. The solution of this 
isually only be found in the form of an infinite 
i. Mi. MM: 


A New Substitute for Asphalt. 


(rermany possesses no quarries of bituminous 
nestone suitable for street pavements. The cheim- 
of that country have often tried to find an arti- 
i! substitute, but never succeeded. The composi- 
us lacked the necessary strength and elasticity, 
tithough every possible combination of limestone 
ind bitumen was tried, 
Herr Busse, a chemist of Linden, near Hanover, 
ed that all artificial asphalts lacked certain 
rummy oils existing in the natural stone. This led 
im toexperiment on mixtures of finely powdered 
tone with these oils, with the result of producing a 
naterial said to be very similar to natural asphalt. 
rhe material is claimed to be absolutely impervi- 
tothe action of the weather. At the govern- 
nt testing burea* at Charlottenburg the com- 
pressive strength was found to be about 2,300 lbs. 
q. in. In some experiments in Hanover it was 
ound that a layer of the material 2 ins. thick would 
tand a pressure of 5,970 lbs. per sq. in. The difter- 
ence between this figure and that just given is 
probably due to the fact that the government tests 
were made on centimetre cubes. About 500 sq. yds. 
were laid in Hanover in the summer of 1887; this 
surface has worn so well that 1,670 sq. yds. are now 


f 


being laid in that city. Berlin, Hamburg and 
( wne have begun series of tests also. 


the compound is laid in a similar manner to as- 
phalt For streets, a concrete foundation 8 ins. 
hiek is laid, and on this enough of the hot powder 
pread to leave a 2-in. layer when well rolled. 
lhe cost of this pavement is not given, and, asthe 
rwocrzerische Bauzvitung, to which we are indebt- 
ed for these notes, states the new invention must 
t only be as serviceable but also as cheap as the 
tural asphalts in order to compete with them. 


The Examination of Water Supplies. 


the importance of examining water supplies to 


determine their titness for domestic purposes is 
vly becoming apparent io the public. This is 
hown by t e increasing number of samples of 
vater sent to chemical laboratories for examina- 
ind by the action of some of our State legis- 
tures in providing for such examination by State 
irds of health. Generally, however, no examina- 
us are made until an outbreak, say of typhoid 
er, leads local physicians to suspect that the 
rinking water is impure, 

rhis subject is discussed by Prof. V. C. VAUGHAN 

Technic for 1890, an annual published by the 
Engineering Society of the University of Michigan. 
Prof. VAUGHAN first callsattention to the decrease 

iths from typhoid fever in Munich and Vienna 

ce the introduction of good sewerage and water- 
works systems, and tothe present low death rate 
f this disease in Brooklyn and New York. In 
Init the death rate from typhoid fever in Munich 
was 24.6 per 10,000 inhabitants, while in 1884 it had 
been reduced to 0.5 per 10,000. In New York the 
th rate from the same disease is 2 and in Brook- 
but 1.5 per 10,000 inhabitants, while the average 

ite for the United States is about 6.6. 

Phere occur each year in the United States about 
W000 deaths from typhoid fever and 360,000 addi- 
tional cases which do not prove fatal. The average 

tine to the State of an adult life is placed at $1,000; 

we have an annual loss, says Prof. VAUGHAN, of 
s40.000,000) from such deaths done. There is an 
these figures, for not all who die from this 
lisease are adults, but allowance should also be 
for cost of medical and other attendance dur- 
ckness, for funeral expenses, and for all the 
expense of the sickness of the 360,000 who recover, 
ind the loss of their labor while sick. 

l‘ure air, water and soil would practically do away 

with typhoid fever, and would largely reduce the 





KNGINEEBERING NEWS. 


sickness and death resulting from other contagious 
diseases. In nearly all of the smaller towns and 
throughout the whole of the sparsely settled parts 
of the country an impure soil means an impure 
supply of water, and therefore the importance of 
careful examinations of the latter. 

How rapidly the soil may be contaminated is ex- 
pressed by Prof. VAUGHAN in the following words: 


The excretions from a family of six persons are suffi- 
cient when dissolved to saturate over 7 cu. ft. of gravel 
soil. From this it is evident that only a few weeks, or 
months at most, would suffice, with a proper amount of 
rainfall, to saturate every cubic foot of soil toa depth of 
5or 10 ft.in a small yard in which we often find privy- 
vault, cesspool and cistern or well in close proximity. At 
this rate it would require more than a few feet, or even 
rods, of intervening soil to prevent the contamination of 
the water of wells or leaky cisterns from privy-vaults, 
which often are not cleaned once a year, or from cesspools 
or cemeteries, 

The last part of Prof. VAUGHAN’s article outlines 
a plan for examining water and gives a copy of a 
blank used in reporting on the same. In substance 
it is as follows: 


The sanitary examination of water should be both 
chemical and bacteriological. The following | regard as 
necessary conditions of all such examinations. 

(1) The report must be made to thehealth ofticer within 
a week, at most. Typhoid fever appears ina village. 
The doctor at once suspects the drinking water. He 
naturally weighs the evidence before him, and comes to 
some conclusion, right or wrong, in case there are several 
sources from which the sick may have obtained the 
poison, as to the exact water which is at fault 

The health ofticer sends to the laboratory one or more 
samples of water, and the report is anxiously looked for. 
We therefore regard all methods of water analysis which 
require more than a week at most before the health efficer 
receives his return as not suitable for our purposes. For 
this reason we have been compelled to give up the idea, 
with which westarted out, of identifying positively and 
certainly all the germs which might be present in the 
water, before reporting to the health officer. 

(2) If the water is bad, the fact should be so plainly 
and forcibly set forth in the report that noreasonable per- 
son can question it. It can hardly be expected that a 
chemical analysis alone will do this. 

(3) The reports should be made in such a manner that 
they will be of scientific as well as practical value. After 
several years of such work we hope to have a mass of evi- 
deuce in these reports which may furnish us the key to 
certain problems which to-day cannot be solved. 

(4) When the report is made, the work with that sam- 
ple of water should be left in such a condition that for 
strictly scientific purposes it can be continued. 

The method of procedure pursued in the hygienic 
laboratory of the University of Michigan is as follows: 

If a health ofticer or other person has signified his in- 
tention of sending a sample of water, we express to him 
a one-gallon sterilized glass-stoppered bottle surrounded 
by alight wooden frame. Thisis filled with the water 
and returned. As soon as it reaches the laboratory, 
gelatine plates are made, and atube of sterilized beef-tea 
is inoculated with one drop of the water. The plates are 
kept at the ordinary temperature of the room, and the 
germs developed on these are counted after 24, 48 and 72 
hours. The tube of beef-tea is placed in an incubator 
and kept at 38° C. for 24 hours, after which an animal is 
inoculated. In the great majority of cases, if there are 

»0ison-producing germs present, the animal dies within 12 
set The post-mortem is made and plates inoculated 
from the liver, spleen, kidney, and sometimes other 
organs. Within 36 hours more the germs on these plates 
have developed. In the meantime the chemical and 
jason examinations have been made, and 72 hours 
after the water has been received the report is complete. 

The morphology, the physiology, and the chemistry of 
the micro-organisms can then be worked out at leisure. 

The following is a copy [in substance] of the blank used 
for making the report: 


PHYSICAL PROPERTIES. 
Color, odor, reaction, hardness. 


CHEMICAL ANALYSIS. 
Parts per Million. 


(1) Total residue obtained by evaporation at 110°C. (2) 
Residue after ignition, or inorganic matter in residue. 
(3) Organic residue, or loss on ignition. (4) Amount o: 
earthy bases, calculated as oxides. (5) Amount of chlorine, 
calculated as sodium chloride. (6) Amount of sulphates 
calculated as SO;. (7) Partsof potassium permanganate 
reduced by the organic matter in the water. (8) Amount 
of free ammonia. (9) Amount of albuminoid ammonia. 
(10) Amount of nitrates, calculated as NoOs. (11) Amount 
of nitrites, calculated as N.,Os. 

Explanation. 


While no absolute standard for the chemical purity of 
drinking water can be given, the following conclusions 
may be regarded as approximately correct: 

(1) The total residue should not exceed 500 parts ver 
million. 

(2) The inorganic residue may constitute the total 
residue. 

(5) The smaller the amount of organic residue, the better 
the water. 

(4) The amount of earthy bases should not exceed 200 
parts per million. 

(5) The amount of sodium chloride should not exceed 
10 parts per million. A larger amount may be expected, 
however, in certain salt-producing districts. 

(6) The amount of sulphates should not exceed 100 parts 
per million. 

(7) Lhe organic matter in one million parts of the water 
should not reduce more than 8 parts of potassium per- 
manganate. 

(8) The amount of free ammonia should not exceed 0.05 
part per million. 

(9) The amount of albuminoid ammonia should not ex- 
eed 0.15 part per million. 

(10) The amount of nitric acid should not exceed 0.05 part 
per million. - 

(11) The best waters contain no nitrous acid, and any 
water which contains this substance in quantity sufficient 
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to be estimated should not be regarded as a safe drinking 
water. 


MICROSCOPICAL EXAMINATION. 
(1) Description of deposit, if any, magnified 100 diameters. 
(z) Same magnified 500 diameters 
Explanation. 

Six ounces of the water are placed in a conical glass, 
and the deposit, if any, is examined after from 12 to 24 
hours. The presence of any appreciable deposit, especially 
if it be of animal or vegetable nature, would detract from 
the suitability of the water. 


BACTERIOLOGICAL EXAMINATION, 
Number of germs developed on a gelatine plate inocu- 
lated with one drop of water: __ 
(1) After 24 hours. (2) After 48 nours. (3) After 72 hours. 


Remarks on the kinds of germs observed: 


INOCULATION EXPERIMENTS, 


Kind of animal inoculated with the germs.—Method of 
inoculation.—Kind, amount and age of culture used.—Re- 
sults of the inoculation.—Post-mortem appearances.— De- 
scription ot the germs, if any, found in the organs.—In 
what organs were the germs, if any, found growing. 


Explanation. 


One drop of water is added to one drachm of some cul- 
ture medium, such as beef tea, and this, after it has been 
kept at the temperature of the body for 24 hours or longer, 
is used for inoculating animals. 

(Conclusions, signature and date follow. ] 


SAMPLES OF DRINKING WATER EXAMINED IN THE Hy- 


GIENIC LABORATORY OF MICHIGAN UNIVERSITY, FROM 
OcrT. 1, 1888, TO May 1, 1890. 


$ 4 : 

6 £8 ¢ 33 

No. Water from. Kind. ®. 6g oF 

ef 22 8 Zt 

os = a = L 

_— a ~ 5 

a < o - 

Parts to the million. 
pe cane 

1 Omaha, Nebraska. Well......0.168 0.118% 129.0 50 
2 . " 0.050" 0.124" 970 46 
3 - “ “ 0.664 0.230 12.0 120 
4 ~ a As 0.162 0.116" 45.0 50 
5 - 7 - 0.09% 0.112* 23.0 26 
6 ss = 0.028" 0.090" 34.0 18 
7 ‘s - 0.022" 0.102" 48.0 38 
8 ms 33 0.172 0.088" 48.0 36 
9 - = - 0.054 0.068" 98.0 20 
10 an = " 0.032" 0.096" 8.0* x 
il Coldwater, Mich... ‘ 0.270 0.045" 8.0* 500 
12 ie a a 0.015" 0.025" 140 712 
13 “~ ” - 0.270 0.040® 15.0 370 
14 is = = 0.025* 0.040* 12.0 580 
15 Ida, 7% e 0.910 0.120* 155.0 2,000 
16 Brown City ‘ _ 0.220 0.096% 8.0* 400 
17 Kalamazoo, “ ~ 0.041% 0.084" 7.0* 63 
18 a = - 0.020" 0.066* 7.0* 60 
19 Mt. Pleasant, ‘‘ River......0.094 0.208 79.0 3,000 
20 Gambier, Ohio.. WON cccwed 9.065 0.062" 240.0 683 
21 Azlegan, mien... “* 0206 0.148" 33.0 300 
22 Three Rivers, * _ 0.070 0.046" 9.0% 25 
23 - oe i 0108 0.072% 7.0* 20 
24 " ey ~ 0.024" 0.054" 7.0" 22 
25 Allegan, a Hydrant...0.220 0.066% 31.0 490 
26 - = Artesian 0.272 0.056* 32.0 25 
27 Coldwater, a WRG ccded 0.025" 0.038* 14.0 16 
28 Kalamazoo, - 0.144 0.058" 9.0* 280 
29 Tecumseh, a “ 0.037* 0.078" 10.0* 40 
30 Ishpeming, i Lake ....<3 0.222 0.418 6.0* 455 

31 = = ” 0.036" 0.222 2.0° § 
32 % = 7 0.038* 0.208 3.0" 48 
33. Three Rivers, ‘* Well......0.200 0.036* 0.9" 30 
34 = = e 0.060 0.102% 0.7" 25 
35 i a 0.016* 0.062* 1o 2 
36 St. Louis, = Reservoir.0.050 06.210 23.0 8,400 
37 Pe - Pine River0.044* 0.320 24.0 1,008 
3 Climax, a SVG 5055.00 0.006" 0.084" 4 5* 105 
39 Grand Rapids, “* River.. ...0.030* 0.134* 10.0*36,000 
40 Re s ” 0.024* 0.075" 6.0* 120 
4i Ann Arbor, = Cistern.. 2.223 0.908 3.0* 3,000 
42 Negaunee, = Lake Teal.0.228 0.368 30.0 920 
43 - " ” 0.232 0.460 30.0 1,210 
44 ‘ = +i 0.296 0.448 40.0 772 
45 es Co 0.312 0.236 140.0 2,060 
46 oe . Sand shaft0.042* 0.120* 40.0 772 
47 Mendon, res WEG view site 0.019% 0.048" 4.0* 25 
48 2 ee fe 0.020* 0.210 34.0 100 
49 WPeerfield, = i 0.508 0.158 695.0 898 
50 Northville, os = 1.136 0.732 6.7* 1,550 
51 Iron Mount’n, * - 1.256 1.920 44.0 1,500 
52 es ~ 7 0.384 0.840 20.0 1,350 
53 +. * ma 0.784 0.960 52.0 1,260 
4 se ss 0.904 1.360 16.0 1,700 
55 “ rig 2 0.456 0.944 12.0 850 
56 * = . 0.404 1.256 28.0 950 
57 Ann Arbor, es Cistern....0.318 0.262 6.0* 1,200 
58 23 a” 0.492 0.504 9 0* 1,770 
5S Rankine, Til.... .... Web... 3.512 0.332 24.0 738 
60 Pomfret, Conn...... “ 0.104 0.116" 4.0* 151 
61 Sherwood, Mich.... ‘ 0.194 1.160 7.0*4,116 
62 Soudan, Minn......Lake.......0.144 0.488 3.0* 428 
63 = = = 0.132 0.488 4.0% 459 
64 w = Well..... 0.120 0.090% 2.0* 28 
65 = cr 0.072 0.124" 2.0* 4 
66 Lake City, Mich....Lake... 0.154 0.280 3.0* 124 
67 Lron Mount’n,* 5 0.260 0.270 4.5* 9 
68 Ironwood, fe WOM csccad 0.176 0.248 9.9* 12 
69 AnnArbor, ‘“ Spring.....0.012* 0.016% 2.5* 0 
70 = = si 0.044" 0.120* 4.0% 4 
71 a = < 0.050" 0.080" 6.0* 0 
72 es “ = 0.090 0.214 4 0" 6 
73 Leslie, . Well. 0.536 0.840 14.0 104 
74 = — ~ 1.144 0.984 12.5 2,940 
75 Ann Arbor, “ “2 0.064 0.064" 17.0 150 
76 = re oa 0.070 0.070" 6.0° 60 
77 es = Spring. ...0.194 0.194 3.5" 295 


*Not in excess of allowable quantity, as given in the text, 


t Developed on gelatine plate inoculated with. one 
drop of water. 


The above table of examinations, though not very 
extended, is instructive. It shows that of 77 
samples examined, all but 13 contained an excessive 
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amount of the three chemical substances included in 
the table, and all but two contained bacteria. There 
was an excess of free ammonia in 53, of albuminoid 
ammonia in 34, and chlorine in 38 of the 77 samples 
analyzed. 

Of the 13 samples net having an excess of any of 
the three substances, eight were from wells, three 
from springs, and two from a river; two of them 
were without germs, while one developed 36,000, 
the most in any of the samples, by inoculating a 
gelatine plate with one drop of the water. This 
last was taken from the river at Grand Rapids 
Mich. 

Some sort of small animal was inoculated with 
the germs found in the various samples analyzed, 


J tanels 
9-3" = 27-9°- 











The Nicaragua Canal Traffic. 


An important feature in regard to the Nicaragua 
Canal traftic, and its probable effect to stimulate 
American commerce, is thus noted in a recent article 
in the New York Times: 

The effect of the canal upon our merchant marine could 
not fail to be of the most important character. It would 
atford opportunity for the employment of all classes of 
shipping along a coast line extending from Maine to 
Alaska, in which traffic foreign vessels would be unable 
to compete. It would also work a revolutionary change 


in the respective opportunities of our own Atlantic ports 
and those of Europe in their relation to trade to the Pacific 
Ocean. A map of the world shows New York and Liver 
pool to be nearly equidistant from Cape Horn, but accord- 


could scarcely fail to result in turning the trade of those 
ports, which now goes to Europe into our markets. 
Callao and Valparaiso would be respectively 3,000 and 
4,000 miles from New Orleans and 6,400 and 7,400 miles 
Jrom Liverpool by way of the canal. It would be strange, 
indeed, if such a reversal of existing conditions should 
not result in breaking down the artificial trade routes and 
relations which now exist and turning the commerce of 
these neighboring countries into more convenient and 
natural channels. 

For many reasons the work seems to be one of great 
national importance, and it appears to us that it 
would be eminently wise for Congress to ensure its 
early construction and continued American ‘control 
by guaranteeing its bonds and exacting in return 
certain conditions as to tolls, especially on American 
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but in eighteen of the cases the inoculation was 
without effect. The samples containing germs 
causing death were Nos. 39, 41-45, inclusive, 51-59, 
inclusive, 62 and 65. 

It is a striking fact that all the germs causing 
death were found in the last half of the samples 
analyzed, and also that more of these samples show 
an excess of ammonia, albuminoid ammonia and 
chlorine than in the first half. As the samples are 
merely numbered, the time of their selection and 
its consequent effect cannot be commented upon, a 
fact which we regret. 




















ing to the eminent authority of Commodore Mat 
THEW F. Maury, ‘‘the father of the physical 
geography of the sea,” as sailing vessels go, New 
York is 2,500 miles farther from Cape Horn and all 
ports west of it than Liverpool They all sail 
near to the Cape Verd Islands before laying 
their course jor the Horn. These islands 
are in a direct lime between Liverpool and 
the Cape, while vessels from American 
ports must sail far to the eastward to reach 
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vessels. Otherwise, while we do not feel that there 
is reasonable doubt of obtaining all the money 
needed for construction, the bulk of it will probably 
be raised abroad, and the tolls be continued as high 
as the traffic will bear, with a good chance that the 
control of the canal may pass into foreign hands. 


Ribbed Steel Arch in East Rcck Park, New 
Haven, Conn. 

The structure of which the working drawings are 

shown in the accompanying engraving, is a steel 

arch bridge, of 4 ft. 4 ins. span and 32 ft. width, re 
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AT ROCK LANE, NEW HAVEN, CONN.—ALBERT 


them. Therefore a sailing ship bound from Liverpool 
around Cape Horn has an advantage of 2,500 miles in dis 
tance over a New York ship for the same destination. 


But by the canal, while Liverpool would be within 
7 500 miles of San Francisco, saving 7,000 miles over the 
Cape route, New York would be within 4,700 miles, and 
not only save 10,000 miles of actual distance, but also 2,500 
miles which her ships now lose in going to the eastward, 
In other words, instead of having 2,500 miles more to sail, 
the New York ship would have 2,700 miles less than the 
Liverpool ship, or a gain of 5,200 miles. The saving by the 
canal between ports near its western outlet and our ports 
on the Gulf and the Atlantic would be so great that it 





cently built at New Haven, Conn., under direction 
of City Engineer ALBERT B. HILL. 

The abutment on one side of the river rests on 
hard gravel, on the opposite side on pile and grillage 
foundations, the piles driven through a bed ot 
quicksand. A bed of concrete was rammed in 
around the pile heads. 

The superstructure is a three-hinged ribbed arch, 
84 ft. 4 ins. span between end pin centers, and 14 ft 
3 ins. rise; the roadway is 20 ft. clear wide and the 
two sidewalks are each 6 ft. wide. 

it is calculated to carry, besides its own weight, a 
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ve load of 100 Ibs. per sq. ft. moving on from 
either end until the whole bridge is covered, ora 
concentrated load of 12 tons on four wheels 6 ft. 
apart transversely, and 8 ft. apart longitudinally, 
placed anywhere on the roadway. No spandrel 
bracing is used, but the arches themselves are cal- 
culated to resist the maximum stresses resulting 
from unsymmetrical loading. The stresses in the 
arch ribs were determined at each panel point and 
midway between each panel point for that condition 
f loading that would give the maximum stresses 


‘ 

' 

‘ : 
a 


Danube. He investigated thoroughly our American mile was made in 41 seconds, or at the rate of 89 
methods, and decided to adopt them asthe best for miles perhour. The train consisted of a 10-wheel 
the purpose. The work extends for 20 miles along engine, with 70-in. drivers, hauling six cars. 


the Danube River and will cost about $3,000,000. 


The removal of these obstructions has been at- THE BLOCK SsyYsTEM is to be put in use on the New 
tempted many times ; the emperor TRAJAN having York, Pennsylvania & Ohio, between Kent and 
been the first toenter on the work. The Austrian Galion, 92 miles. The blocks will be about five 
Government recently made a similar attempt, but Mileslong. It is thought the system can be got 
without success. The present undertaking is under ready for use in 60 days. 


the direction of Herr Harpu and the Brunswick, 


Germany, Machine Works. In this connection it is A BRIDGE near Caseville, Mich., fell under a trac- 
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QUARTER-PLAN OF ROCK LANE ARCH. 


of tension and compression at that particular point. 
fhe curve of the top rib is a circular are of 71 ft. 
radius. ‘The bottom rib for each semi-arch has a 
radius of 73 ft. The depth of arch at springing is 20 
ins.; at 4¢ distance from springing to crown, 21 ins.; 
at % the distance, 194 ins., and at the crown, 16 ins. 
he ribs contain a little surplus metal at springing 
and crown. 

Chere is no diagonal bracing at the end panels. The 
stresses in lateral bracing, which are angles, are 
taken at channels anchored in the masonry at 
the tloor level, and resting between the pair of 
angles forming the top chord. 

All the metal work is mild steel of 60,000 to 63,000 
ibs. tensile strength, excepting the end shoes, which 
are cast iron. Specimens cut from plates and an- 
wiles were required to bend cold 150° on a radius 
equal to their thickness without sign of fracture. 
lhe pins of the arch are 4% ins. diameter, pin-holes 
to be not more than Y, in. larger. Rivet holes }3 in. 
in diameter, and may be punched. Rivets, 84 in., of 
tough steel with a strength of 50,000 to 55,000 lbs. 
‘The contract date for completion was May 15, pro- 
posals being closed on March 5. 

The woodwork, paving and stone cutting were 
done by the city. The contract for the remainder of 
the work was let tothe Berlin Lron Bridge Co. for 
$3,057, their bid being the lowest of 14 received. 

Che under floor is Southern pine, creosoted with 
15 Ibs. of dead oil of coal tar per cu. ft. of lumbere 
fhe bottom course, laid longitudinally, is 4 ins. 
thick on roadway, and 3 ins. thick on sidewalks. 
The top course, laid transversely and thoroughly 
spiked to bottom course, is 3 ins. thick on roadway 
and 1 ins. thick on sidewalks. On the planking 
is tacked down a double thickness of tarred paper. 
On this is laid the wearing surface of 2%, ins. of 
a phalt on the roadway and 14 ins. on sidewalks. 

the substructure work was done by Robert Red- 
fi \d & Sons, and cost $7,287.42. The creosoted pine 
wis furnished by Eppinger & Russell. ‘The asphalt 
ping was done by Charles W. Crockett. 

Che total cost of the bridge and a little tilling on 
the approaches was $12,627.80, or nearly $150 per 
lineal ft. The bridge proves very rigid, and gives 
gO" id satisfaction. 


American Machinery at the Iron Gate on the 
Danube River. 


The Ingersoll-Sergeant Rock Drill Co., of New 
York has received an order from the contractors en- 
wawed in removing the Lron Gate of the Danube River 
for a large plant of submarine drilling apparatus. 
Mr. BessigerR, a German engineer, recently visited 
this country, in the interests of the work on the 
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tion engine Aug. 9. A dam at Franklin 
Falls, N. H., failed recently. The water 
made a passage around one end of the 
structure, and emptied a pond of 100 acres 
area. Mill ponds below were fortunately 
empty and the damage was slight. A bridge 
across the Platte river at Golden Ave., Den- 
ver, Col., has been washed away. 


SEVERE STORMS have occurred in North 
ern Wisconsin, washing out the Wisconsin 
Central Ry. The Arizona washouts, noted 
last week, were so serious that no trains 
from the east entered Tucson for nearly a 
week, 


ARANSAS Pass, on the Texas coast, is to 
be made a great commercial port, if the 
Aransas Harbor City and Improvement Co., 
just organized in Kansas, does all it plans 
todo. Congress has passed a bill giving the 
company the privilege of dredging and im- 
proving the harbor at this point to make 
its entrance passable for vessels of deep 


interesting to note that the European Danube Com draft. The company has a year in which to begin the 
mission has decided upon a new cut in that river, work and five years to complete it. RussELL Har- 
by which the distance from Galatz to Sulina will be RISON, of Helena, Mont., is President of the com- 
diminished by nearly five miles. pany. 


A FAST RUN is reported on the St. Louis division SALT WATER IS USED FOR EXTINGUISHING FIRES 
of the Cleveland, Cincinnati, Chicagu & St. Louis. on the water front at Seattle, W. T. The direct 
It is claimed that several miles were run at a speed pressure system is used, and the pumps are located 
of a mile in 46 seconds, or 78 miles per hour, and one in an electric light company’s station. 


ELEMENTS OF WEATHER IN UNITED STATES, OF MOST INTEREST TO ENGINEERS, FOR THE MONTH OF JULY, L890. 


{Furnished to ENGINEERING NEws by the Chief Signal Officer, U. S. A.] 











| | 
Temperature. Wind. 'Precipitation.— Rain 
| (Deg. Fah.) | — and melted snow. 
: ; Velocity in |,, | Inches. 
eens eis |) ee Spee PO fe 
STATION. | hour. jee ‘ | Sa 
| & a | g | S = (2cs|. 25 |.0 
|} & |Max.; Min. = | ep = |$o8) Total, 26 | 5 > 
Zz | | =e; 8 | |HES| | €x | EZ 
= ee 2 ee a aig | le |e 
NORTHERN CITIES, 
‘ , | a silts ; 
PRMEMIAOIN LOW Wiad ih dajda ase dcsds emiewiedaateineckan ieee 62.6 89 | 38 | o | Sa 44 iW 2.87 683 | 16 
Portland, Me........ Rese slicusnis pwn sdavanuiesaee 6.4 | 93 | SL | 42 | 7.2 | B IS 3.58 | 1.43 | 7 
MGW Work OIE... cii0.60: J eae vere Se 73.4 ' 95 | 56 | 39 | 9.0 | 34 INW | 3.96 1 33 10 
Pittsburg, Pa........... ‘ REE s<eeel ee 1a 53 | 41 | 2.9 | 19 |S ee 12 
Chicago, Ill......... ahechaaeas eoceeaks cst) ME 4208 56) 37 | 15.5 | 52 |NE 247.) 141 5 
RSIAMR NOD G55. 5:c82su" oo.cdeuneeeeeon -eee| 78.8 | 105 55 | 50 | 8.5 | 28 |S | 3.74 | 2:97 | 8 
Ried BON «5.5.5 sacs; 05005: Cet see esc 94 51 | 43 | 7.0 | 3S 188 | 1.8% | 108 13 
Duluth, Minn.......... Mey Ruanne eaten ade 6.3 | 92 | 4 | 44] 63 | 36 INW 1] 3it | Los | 2 
SPREE RR RORN Sc pass Sanaa anabSe a saaaaeancese | 71.0 | 98 | 44 54 10.1 | 48 N 1.14 | .088 | 7 
ern end = SS = - | | - 
| j | 
RWRRRRG 205 55 cess eeGehaneak Sedcde dussndénieg Ae | 70.8 | 94.8 50.2 | 44.6 | 8 3 | 34.9 Jose |} 2.83 | 1.25 10 
| ‘ | 
SOUTHERN CITIES. an 
Washington City......... eer chateaus et ae 98 53 45 | 5.0 20 |S 3.24 | 1.07 9 
Louisville, Ky.......... 78.3 | 96 59 37 | 5.6 32 |W 25 | £73 | 5 
St. Louis, Mo..... Se aueina oie aisle .| 7998 | 98 7 | fl | 9.9 37 ISW | .37 0.14 4 
Savannah, Ga.... ger ithe bitcecsel eee oe 67 | 27 | 5.6 25 INE 7.72 2.08 18 
Leavenworth, Kan..... ee eden 80.6 |; 102 ; 58 | 44 6.5 | 2 ISW 1.61 0 86 y 
Jacksonville, Fla............ 0... Na 81.0 | 9 | 66 | 30 | 6.0 | 30 ISE | 9.70 | 2.45 | 24 
Chattanooga, Tenn Saou aa Wiis eee teen 78.8 | 95 64 31 4.5 | 36 IE | 4.43 | 2.88 16 
New Orleans, La........... eae URN Coo o 81.6 | 96 68 | 2 | 6.0 42 IN | 6.59 | 1.67 15 
Memphis, Tenn............. sieibaureaene -.| 81.0 | 98 64 | 34 hd 10 |SW | 2.82 1.30 | 10 
ROMINA TO sgt ee wnt ba Wic Sma aaMo a itieen | 82.0 | 97 6, «31 | 4.0 24 NE 1.76 | 1.28 4 
Average..... z : sewaiewsnesaieaac| “COS (OIC URS TORS | Gee Sb. eee 155 | 11.4 
| | | | | | 
WESTERN CITIES. 
Helena, Mont ss heed (cnGiutegeeeeaee <staa) aae | 93 48 45 7.0 48 low 0.58 0.18 8 
Port Angeles, Wash re elbwebn ties Sees 2 . a - : | * | « | z . 
San Francisco, Cal............. PRS apeie aC eRe DN 59.8 | 80 49 31 | 11.4 34 WW | «(0.02 | (0.02 i 
Salt Lake City, Utah ; aaa aeaeoanies ..| 75.0 | 98 52 46 | 4.8 24 = |IsE | 0.02 | 0.02 1 
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August 16, 1890. 
CONSTRUCTION NEWS. 


RAILWAYS. 
EAST OF CHICAGO-Existing Roads. 


Rockaway Valley.—Capital has been secured for the 
extension of this New Jersey road from Peapack to Mend- 
ham. From the latter place the tracks will be extended 
to Morristown; J. E. V. Melick, White House, N. J., is 
Superintendent and Chief Engineer. New iron mines have 
been opened along the line, and the road is doing a profit- 
able business. 


Concord & Montreal.—A survey for a new line for the 
Concord & Portsmouth R. R., between Greenland and 
Epping, is in progress under Engineer Arthur Dudley, of 
Brentwood, N. H. 

Baltimore & Delaware Bay,.—It is stated that this 
short road in Kent Co., Md., will again become part of the 
system of the Central R. R., of New Jersey. It was found 
that the road could not pas expenses when operated 
separately. 

Kilbuck Valley.—The city of Wooster, O., has votei 
$100,000 to complete this road. 


Wabash.—Grading on the line which will connect the 
main line with the Eel River division will not be finished 
before Sept. 15.——It is again reported that this company 
has purchased the American Midland Ry. in Ohio. 

Knox & Lincoln.—This Maine road has been sold toa 
syndicate headed by Payson Tucker, General Manager of 
the Maine Central system. 

Detroit, Lansing & Northern.—An extension has 
been completed and opened for traffic from Rodney, 
Mich., to Chippewa Lake, 5 miles. 

Delaware, Lackawanna & Western.-—It is reported 
that surveys are in progress fora line from West Pitts- 
ton, Pa.. to Waverly, N. Y., paralleling the Lehigh Val- 
ley. It issaid that the line would give a shorter route 
for the coal shipments to Buffalo, but the gain does not 
seem of enough importance to make probable the con- 
struction of the line. 

Cincinnati, Saginaw & Mackinaw,—A short exten- 
sion of about 5 miles is reported at West Bay City, 
Mich. 


Pennsylvania.—lIt is stated that the scheme of ele- 
vating the tracks inthe city of New Brunswick, N. J., 
has been given up for the present. The company will be- 
gin work at once, however, on the straightening of its 
road through the city.——Surveyors are at work on a line 
from Lebanon to Middletown, Pa., about 22 miies. The 
Gould tunnel,7 miles from Steubenville, O., is to be en- 
larged for a double track. The estimated cost will be 
about $150,000. A temporary line, 4 miles long, will be 
built for use while the tunnel is being enlarged.——It is 
stated that a contract has been let for a 40-mile extension 
from Bellaire to Marietta, O. 





Western New York & Pennsylvania,—An extension 
46 miles in length is contemplated, from Oil City, Pa., to 
some point on the New Cast e division. It is stated that 
President Allen’s trip abroad is for the purpose of raising 
funds for this work. 


Baltimore & Ohivo.—The Baltimore Belt Ry. has been 
absorbed by this company and will be completed under 
its direction. Vice-President Thos. M. King will have 
general charge of the work of construction, and is now 
receiving bids from contractors. President Mayer is 
said to be negotiating for foreign capital for carrying out 
the work. Atthe meeting on Sept. 8, the stockholders 
will be usked to ratify the action of the President and Di 
rectors in this matter and in the lease of the Akron & Chi- 
cago Junction Ry. 

Canadian Pacific.—A recent press rumor describes 
this company as urging the Boston & Maine to purchase 
the New York, Providence & Boston R. R. In this way 
both the Canadian Pacitic and Boston & Maine would ob- 
tain an entrance to New York. —An English syndicete is 
reported at work securing options on land for the site of a 
bridge across the Niagara river. 

Philadelphia & Reading.—It is announced that the 
company has secured a favorable site on the Arthur kill, 
near Perth Amboy, and will at once proceed with the 
erection of two large coal shipping piers, each extending 
out 700 ft. from the shore line. In the rear of the piers 24 
storage tracks will be laid, each 2,000 to 4,000 ft. in length, 
and extensive facilities for the prompt and easy trans 
shipment of many other kinds of bulk freight will be put 
in. The estimated capacity of the new docks is 2,500,000 
tons of coal per year. A new railway, 18 miles in length, 
wili be built, extending from Bound Brook to the termi- 
nus above described. It will be built in the most substan 
tial manner, with culverts and bridges for a double track 
line. The line will be laid at first with a single track (90 
lbs. weight of rail), and as soon as completed, a construc. 
tion train will be put on to widen the grade for a double 
track.——The Harrisburg Terminal and Harrisburg & 
Shippensburgh Ry. companies have been consolidated as 
the Philadelphia, Harrisburg & Pittsburg Company.—— 
lt is proposed to extend the short branch which now ends 
at Steelton, 3 miles south of Harrisburg, Pa., to Middle 





ENGINEERING NEWS. 


town, to connect with the Middletown & Hummelstown 
Ry. 
Projects and Surveys. 

Auburn, Leginier & Chicago,—This company has 
been organized in Indiana to builda railway from Auburn 
to Hammond, east and west nearly across the northern 
part of the State. The enterprise is furthered to induce 
the Wabash to take this route for its short cut to Chicago 
instead of the route from Monty: lier. 

Port Clinton Short Line.—E. H. Brennan, of Port 
Clinton, O., President of this company, is reported as say- 
ing that he is still working to enlist capital for the enter- 
prise, and hopes to see it accomplished at an early day. 

Washington & Cumberland.—This company, which 
proposes to build a railway along the towpath of the Ches- 
apeake & Ohio Canal, is applying for right of way for an 
entrance to Washington, D. C, 

Cobourg, Cumberland & Pacijic.—At a recent meet- 
ng of the stockholders of this company at Cobourg, Ont., 
Robert Mullholland was elected President and Jas. Cros- 
sen, Vice-President. A committee was appointed to see 
President Van Horne, of the Canadian Pacific, concerning 
the building and operation of the road. 

Frostburg & Bittenger.—A Cumberland, Md., firm 
will bu‘ld a narrow gauge railroad from Frostburg to Bit- 
tenger, Garrett Co., Md., to tap an extensive timber tract. 


SOUTHERN- Existing Roads. 

Carolina, Knoxville & Western,--A reorganization 
of this company was effected at Knoxville, Aug. 5. The 
property of the Georgia Construction Co., which had the 
contract for building the road, has been sold to a syndi- 
cate of which Jas. U. Jackson, of Augusta, Ga., is Presi- 
dent, and John C. Shorter, of New York, Vice-President. 
Mr. Jackson is Vice-President of the Augusta & West 
Florida Ry., and Mr. Shorter is President. At the stock- 
holders’ meeting “Wm. Bailey, of St. Louis, was elected 
President; J. B. Humbert, of Princeton, 8S. C., Vice-Presi- 
dent, and A. P. Byrd, of Greenville, 8. C., General Super- 
intendent. The road was originally projected to extend 
from Augusta, Ga., to Knoxville, Tenn. About 125 miles 
were graded and 14 miles of track were laid two years 
ago but all work stopped at the time the construction 
company became bankrupt. It is believed that the enter- 
prise will now be carried to completion 

East Tennessee, Virginia & Georgia.—lIt is stated 
that a cut-off will be built from the tunnel on the main 
line 5 miles from Chattanooga, to Boyce, on the Cincinnati 
Southern, thus avoiding the transfer through Chatta- 
nooga. The company has assumed control of the Louis- 
ville Southern road, recently leased. 

Middie & Last Tennessee,—J. C. Rodemer, of Gallatin, 
Tenn., who has the contract for building this road from 
Gallatin to Hartsville, Tenn., 15 miles, has begun grading. 
The line is to be ready for trains by Nov. 1. 

Missouri, Tennessee & Georgia,—T he contractors on 
this Tennessee road are E. P. Buell & Co., of Tarlton, O., 
and Robinson & Brickley, of St. Louis, Mo. The road is 
to extend from Humboldt to Tiptonville, Tenn. The, 
headquarters are at Humboldt. 

Kentucky Midland,—The directors propose to extend 
the road from Paris to the Virginia line, and will submit 
another proposition for aid tu Bourbon Co. 

West Virginia & Pittsburg.--Trains are now run 
ning to Weston, Lewis Co., and the grading is nearly 
finished from Weston to Braxton, C. H., and from Weston 
east to Buckhannon, Upshur Co. 

Norfolk & Western.—Proposals are asked for a short 
extension of the belt line at Lynchburg, Va.--—The office 
of the engineering department of the Ironton extension at 
Elkhorn, W. Va., has been destroyed by fire with all of its 
contents. It is reported that a surveying party is run 
ning a line from Kristol, Va., to Kingsport and thence to 
a connection with the Knoxville, Cumberland Gap & 
Louisville R. R. Ground has been broken at Lambert's 
Point, Va., for extensive car shops to employ about 500 
men and cost probably $200,000. 

Georgia Southern & Florida.—Tracklaying on the 
Macon & Birmingham extension is completed from Macon 
west 82 miles, and will reach La Grange early in Septem- 
ber. 

Louisrille & Nashville.—The line from Blocton to 
Helena, Ala., 22 miles, has been turned over to the oper 
ating department. This includes 12 miles of the Briar 
tield, Bloecton & Birmingham road. A branch is pro- 
jected from the Nashville, Florence & Sheftield Ry. to the 
works of the Napier Mining & Mfg. Co., and surveys are 
in progress, 

Chesapeake & Ohio,~The annual report for the year 
ending June 30 shows gross earnings of $7,163,000, and net 
éirnings of $1,706,000, an increase of $681,000 over the pre 
ceding year. The new equipment purchased during the 
year was charged to operating expenses. 

Genesis & Obed River,.—The contract for five miles of 
this road, near Crossville, Tenn., has been awarded to 
G. W. Youngs, of Ahnapee, Wis. 

Albany, Florida & Northern—Grading has begun on 
this road, which is torun from Albany to Cordele, Ga., 35 
miles ‘The Georgia & Alabama Construction Co., of 
Cordele, has the contract for the grading. Nelson Tift, of 
Albany, Ga., is President. 

Norfolk Southern.—The line of this road is being re- 
laid with 70 lb. steel, and iron bridges are taking the place 
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of wooden structures. The road will be extended next 
year to Kingston, N. C. 

Savannah, Americus & Montgomery.—Work is in 
progress on the change of gauge of the line between 
Americus and Lonuvale, Ga. Nearly 30 miles are com- 
pleted and the whole 50 miles will be ready for standard 
gauge cars by Sept. 20, The Georgia & Alabama Con- 
struction Co., which has the contract for the extension 
from Louvale to Montgomery, Ala., 95 miles, has com 
pleted the grading from Louvale to the Chattahoochee 
River and ‘is now layingtrack. Grading has begun on the 
Alabama division. 

Alabama Midland.—The locating survey of the 
Montgomery, Tuskaloosa & Memphis extension is com 
pleted to a point 3 miles from Tuskaloosa. The survey of 
the line from Tuskaloosa to Artesia, Miss., is expected to 
begin about Sept. 1. 


Projects and Surveys. 


Autugaville & Northern.—Surveys are completed for 
this road, which is to extend from Autugaville, Ala., to 
Booth’s Station, 8 miles. M.M. Smith is President and 
F. C. Faust of Autugaville Chief Engineer. 

Brunswick & St. Simon's Coast.—Organized in 
Georgia by R. H. Hirshfield, Morris Michelsen and others 
of Brunswick to build a railway from that city to St- 
Simon’s Island, about 25 miles. 

Southeastern,—This proposed road is to run from Ft. 
Valley to Brunswick, Ga., via Cordele, with a branch from 
Cordele to Hawkinsville. The Cordele Construction Co. 
is being organized to build the road and will let contracts 
for the work. F. L. Cawley, Cordele, is interested. 

Knorville Western.—This road will form the Knox. 
ville extension of the Nashville & Knoxville R. R. It 
will be about 120 miles long. A.W. Schenck, Knoxville, 
Tenn., is Chief Engineer. 

Thomasville, Silver Valley & Pee Dee.—The surveys 
for this road, which began May 19, have been completed 
from Winston, N. C., to Wadesboro, 9) miles. A favor 
able line is said to have been secured, and it is stated 
that contracts will be let in September. C. W. Pearson 
is Chief Engineer, and John T. Cramer is President. The 
headquarters are at Thomasville, N.C. 

Tarpon Springs & Tampa.—Incorporated in Florida, 
to build a railway from the mouth of the Anclote River 
to Tampa via Tarpon Springs, by Jacob Disston and F. A 
Davis, of Philadelphia, and J. M. Vinson, of Tarpon 
Springs. 

Charleston, Wilmington & Norfolk.—The surveying 
party ha worked from Charleston north to a point inp 
North Carolina. The projectors of the enterprise say that 
it will shorten -the distance between New York and 
Charleston about 100 miles. 

Chattanooga Southeastern.—The promoters of this 
road, projected to run from Chattanooga, Tenn., to 
Athens, Ga., about 165 miles are ready to let the contracts 
for surveys. E. R. Halbert, of Chattanooga, is interested. 

Bedford & James River.—The survey of this road is 
to begin soon. 

Gadsden, Shelby & Montgomery.—The charter of 
this company was filed in Alabama Aug. 9. 

Ouachita Valley.—This company has been chartered 
in Alabama to build a railroad from Piedmont to Laney 
in Calhoun Co. Jno. E Laney and Columbus Dunn, of 
Laney, Ala., are interested. 


NORTHWEST.—Existing Roads. 


Jacksonville Southeastern.—A contract has been 
closed between the Litchfield, Carrollton & Western R. R 
Co., and the Commissioners of the Sny Levee by which 
the railroad company will extend its line to Quincy, I 


about 60 miles from its present terminus, along the 





levee. The railroad company agrees to raise and widen 
the levee and keep it in repair. 

Wisconsin Central.—The contract for the extension 
from Marshfield to Greenwood, Wis., 20 miles, has been 
let to S. A. Harrison & Co. This is the first section of 
the proposed cut-off from Marshfield to Chippewa Falls 

Illinois Central.—A large amount of work is to be 
done on the division between Ft. Dodge and Sioux City, 
la, Several old trestles are to be filled and heavy grades 
are to be cut down. 

Pacific Short Line.—Surveys have begun from 
O'Neill, Neb., west, and work on the grading is to be 
taken upinafew days J. A. L. Waddell, of Kansas 
City, is locating the Missouri River bridge. Two or three 
of the piers will have to be sunk by the pneumatic pro. 
cess. If the quicksand proves unusually troublesome it 
is intended to try the Poetsch freezing process. 

Winona & Southwestern.—Contracts for the 35-mile 
extension from Stewartville, via Spring Valley and Le 
Roy, to a connection with the Chicago, St. Paul & Kansas 
City, were let Aug. 6 J. & C. Mansfield, Mansfield, Dak 
have the contract for grading, with headquarters at 
Spring Valley. D. Van Norman, of Minneapolis, has the 
contract for the bridging, which includes 3 Howe truss 
spans. The erection will be done by F.C. Long & Co., of 
St. Paul. The tracklaying and surfacing will be done by 
J.N. Melnerney. The grading is to be done in 30 days, 
and the whole work will probably be completed by Nov. 1. 
On the preced!hg section tracklaying is in progress, and 
trains are exs” ted to be running intu Stewartville by 
Sept. 1 
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Canadian Pacifie.—On the Regina and Long Lake 


extension it is expected that regular trains will be run- 
ning from Regina to Prince Albert, N. W. T., by Oct. 1. 

Duluth & Winnipeg.—Foley Bros. & Grant, the con- 
tractors for this road, have been obliged to quit the work 
ind move their tools and equipment off the Indian reser- 
Valion 


Port Edward, Centralia & Northern,—The contract 


for the first 14 miles of this Wisconsin road has been let to 
J. RK. Ryan, who has begun grading. The road is projected 
to run from Port Edward to Marshfield, 32 miles. T. EF. 


Nash, Centralia, Wis., is President. 
Projects and Surveys. 


Siouwr City & Northwestern,—Mr. A. S. Garretson, of 
Sioux City, la., President of this company, writes us as 
follows: 

lhree surveying parties are now at work on this road, 
vhich is projected to run from Sioux City northwest to 
lbeadwood or Kapid City, Dak., about 400 miles. The line 
traverses a heavy rolling prairie country, and its prin 
cipal trafic will be live stock, farm products and minerals. 
Capital for construction has been secured by subscrip- 
tions to stock, and it-expected to let contracts in about 

months. Mr. L. F. Wakefield, of Sioux City, is Chief 
Knwineer. 

bancouver, Northern & Alaska Ry. & Nav, Co.—At 
the next session of the Canadian Parliament a company by 
this name is to be chartered to build a railway from Van. 
B.C , to Alaska, 

Chicago & Lake Shore Llectric. 


couver 
Chartered in Illinois 
to build an electric railway from Chicago, north along the 
the lake to Ft. Sheridan, 25 miles, and thence to 
Waukegan, Wis., by C. H. Remy, Geo. O. Fairbanks, F. 
L.. Brookes and others. The estimated cost of the first 25 
tiiles is $1,500,000, and it is intended to so equip the road 
that the run from Ft. Sheridan to Chicago can be made in 
minutes 


ore ot! 


Rapid City, Harney Peak & Southwestern,—It is 
stated that this Dakota road will run 
Bald Mountain gold district. 

Black Hills Central,—The surveys are completed for 
this Dakota which is projected 
Rapid City tothe Wyoming State line, 63.2 miles. 
vert E. Bailey, of Rapid City, is Chief Engineer. 

Randolph & Northeastern 


a branch into the 


road, to extend from 


Gil- 
Nebraska,.—Incorporated 
in Nebraska to build a railway from Randolph northwest 


to Fort Randall, So. Dak. The headquarters are to be at 
Wayne, Neb. Edwin W. Winter, Jas. H. Howe, Thos. W, 
Moran and others are the incorporators. The incorpora- 
ion is said to be in the interest of the Chicago, St. Paul, 


Minneapolis & Omaha company. 


SOUTHWEST. Existing Roads, 


New Orleans and 


Northwestern,—Tracklaying is 
making good progress betwéen Vidalia, La., and Ray- 
ile, and only about 20 miles now remains to be laid, 
Phe locating surveys are completed for the division be 
tween Rayville and the Arkansas line. 

Louisiana and Northwest,—General Manager J. D, 
Beardsley is trying to raise funds to build the extension 
from Bienville south to Alexandria, La., about 80 miles. 
tne road thus far completed has done a very profitable 
business. 

Texas & Pacijsic.—A branch from St. James to Napo- 
leonville is projected under the name of the Bayou La 
Fourche Central. 

flouston & Texas Central.—The branch from Hutch- 
ins to Lancaster, Tex., has been completed. 

Southern Pacisic,—The branch of the Galveston, Har- 
risburg & San Antonio Ry., terminating at Thibodaux} 
La., is to be extended six miles to a new sugar refinery. 
The work will begin at once. 


Projects and Surveys. 
Brownsville, Continental & Northern.—This com- 
pany has been chartered in Texas to build a railway from 
Brownsville to San Antonio, 300 miles. The headquarters 
will be at Brownsville, Tex., and the officers are: Feli-. 
ciano San Roman, President; Jas. G. Browne, Vice-Presi- 
dent; Geo. H. Torre, Secretary. 
Chief Engineer W. R. Smith 
from Camden, Ark., to El 
contracts will soon be let for 
The enterprise has been hanging fire for a 
yeuranda half. C. C. Henderson, of Camden, is 


Camden & Alexandria, 


t 


states that this line is located 
lborado, 32 miles, and that 


this section. 


Presi- 
dent 

Huntsville & Southwestern.—-Preliminary surveys 
ive been made for a railway from Huntsville to Nava- 


sota, Tex., 42 miles, by E. H. Wells, of Tyler, Tex. F. H. 
Kall, of Huntsville, Tex., is interested. 
ROCKY MT. AND PACIFIC.—Existing Roads. 
Salt Lake & Bountiful,—Mr. H. 8S. Joseph, of Salt 


Lake City, Chief Engineer, writes us under date of Aug. 
grading has begun on this road, and it will be 


pushed to completion as rapidly as possible. it 


2, that 
is 8 miles 
extending from Salt Lake to Bountiful. 
Oregonian,—This narrow gauge Oregon road, now con- 
trolled in the Southern Pacific interest, is being widened 


in length 


to standard gauge. Surveys are nearly completed for an 
extension of 15 miles from Portland toward Silverton. A 
considerable change in the present line is contemplated 
between Silverton and a point southeast of Salem. 
thicage, Burlington & 


Quincy —Tracklayers are 


sbout 25 miles out from Newcastle on the Buffalo, Wyo., 


extension, and work is making rapid progress. The citi- 
zens of Greely, Col., have petitioned the company to build 
a branch from Raymer to that point, about 40 miles. 

Rio Grande Western .—It is rumored that an extension 
will be built from Spanish Fork, Utah, west via Payson 
to Tintic, about 40 miles. 

Great Northern,—Shepard, Siems & Co., of St. Paul, 
Minn., who have taken the contract for 180 miles of the 
extension from Assinaboine, Mont., west, are advertising 
for contractors, station men, and laborers. The division 
is all prairie work, except the last 20 miles, where there is 
heavy work and much rock cutting. They say also: 

“Parties going on to our work will be sure of employ 
ment on the work to the westward when it is commenced, 
and that work is expected to occupy three years.” 

It will be rather surprising if the Great Northern takes 
so long a time as three years to complete its line to the 

-acific Coast. 

Denver & Rio Grande.—Grading is practically com- 
pleted on the Alamosa & Villa Grove branch, 54 miles in 
length. The contract for the grading of this line was let 
only 75 days ago.— Work on laying the standard gauge 
track between Pueblo and Leadville is approaching com- 
pletion, as isalso the Rifle Creek connection. Through 
broad gauge trains are expected to be running between 
Pueblo and Salt Lake City by Sept. 15. 

Oregon Pacific,—It is rumored that work is to be re- 
sumed on the eastern extension of this road. 

Atchison, Topeka & Santa Fe.--Three corps of en- 
gineers are reported at work between Bakersfield and 
Rogers, Cal., on the line of the proposed San Francisco 
extension. The surveys on this division will be finished 
in about three weeks. A convention is to be called to se- 
cure local aid from the counties through which the road 
will pass. 

Southern Pacifjic.--The work in the Soledad Canon 
begun last January is finished and opened for traflic. A 
new line 17.13 miles long has been built to take the place 
of the old one which gave so much trouble. On the Ven- 
tura division 3.25 miles have been rebuilt. Anew survey 
is in progress fora line through the San Roman Valley, 
running from Martinez toa point on the Central 
near Livermore. 


Pacific 
The only stipulation nade by the com- 
pany in its acceptance of the proposition for the com- 
pletion of the Elwood-Santa Margarita line, noted last 
week, is that the time limit shall be struck out. A con- 
vention is to be called to see if this change will be agreed 
to. 

Union Pacijice.—J, R. VeRemer, who has the contract 
for an extension of 33 miles from Maxwell, near Trinidad, 
Col., southwest into New Mexico, will complete the line 
to Catskill before the end of the month For 3 miles 
across the range the work has been exceedingly heavy. 
Two cuts containing 46,000 cu. yds. of rock had to be ex- 
eavated. From Catskill one branch is projected to run 
via Red River Valley to Las Vegas, while the other turns 
west toward Elizabethtown. 

Manitou & Pike's Peak.— A part of the rolling stock 
for this line has been received and the 
opened for traffic. L.G. 
the line. 


road will soon be 
Simmons was the contractor for 


Seattle & Moutana,—Mr. Wim. P. Watson, of Seattle, 
Wash., Principal Assistant Engineer of this company, 
sends us the following information; 


This road isto run from Seattle, north along the coast 
to Marysville, and thence via Stanwood and Mt. Vernon 
to Fairhaven, where connection is made with the Fair- 
haven & Southern, which has been purchased by this 
company, running to New Westminster, B. C. The line 
is projected also to extend south from Seattle to Portland, 
Ore., 270 miles. Maximum grades from Seattle north to 
Skagit are 0.6%. From Seattle to Portland they are 0.8%. 
About 200 miles have been located, and the contract for 
the entire work has been let toD. C. Shepard & Co., of 
St. Paul. The road is to be first class in every respect, 
and is to be pushed to completion by Jan. 1, 1891. Track- 
laying will probably begin about Nov. 1. D. H. Gilman, 
of Seattle, is President of the company. Tie road is being 
built by the Great Northern Ry. Co. 


Washington,—A Port Townsend paper publishes the 
following list of construction work in Washington, stating 
that the total under construction in that State is now 968 
miles : 

Fairhaven & Northern—Fairhaven to New Westminster, 
30 miles. 

Fairhaven & Southern—Sedro to the Skagit, 20 miles; 
Sedro to Seattle, 50 miles. 

Northern Pacific—Durham to Raging River, 18 miles; 
Almira to Grand Coulee, 30 miles; Centralia to Gray's 
Harbor, 68 miles; Lakeview to Chehalis, 44 miles. 

Oregon & Washington Territory—Centralia to Gray’s 
Harbor, 57 miles. 

Port Townsend & Southern—Olympia to Union City, 20 
miles; end of track to Quilcene, 3z miles. 

Seattle, Lake Shore & Eastern—Snohomish to the in- 
ternational line, 65 miles. 

Seattle & Northern—Sedro to the Skagit, 30 miles. 

Spokane Falls & Northern—Marcus to Little Dalles, 27 
miles. 

Tacoma, Ellensburgh & Conconully 
10 miles. 

Tacoma, Olympia & Chehalis Valley—Black River to 
Gray's Harbor, 49 miles: Centralia to South Bend, 51 miles. 

The projected lines or those under survey are as follows: 

Bellingham Bay & British Columbia—To the Inter- 
national Line, 10 miles. 

Canadian Pacific— Revelstoke to Colville, 175 miles. 

Fairhaven & Southern—Seattie to Tacoma, 40 miles. 

Northern Pacific—Lake Washington Belt Line, 22 miles; 
Olympia to Gray’s Harbor, 90 miles. 

— fownsend Southern—Quilcene to Union City, 40 
Hes. 


Coos Bay, Coquille & Coast, 


Ellensburgh, east, 


Grading has not yet be 


gun on this Oregon road. as stated last week, but con- 
tractor Graham is ready to begin work as soon as the lo- 
cating surveys are sufliciently advanced. It is expected 
that the line will be completed from Marshfield to Rose- 
burg by Dec. 31. 

Pacific Short Line.—Rapid progress is being made 
on the final location of the Wyoming division of this line, 
known as the Colorado, Utah & Pacific, and it is expected 
that the work will be completed by Sept.1. It is intended 
to run a branch to Denver. 

Projects and Surveys. 

Siuslaw & Eastern Ry. & Navigation Co.—Mr. A. 
G. Hovey, of Eugene, Ore., President of this company, 
sends us the following information : 

This road is projected to run from Eugene, Ore., west to 
Florence. The distance to the coast is 80 miles and to 
tide-water in the Siuslaw River is 50 miles. The traffic 
to be obtained will be principally in lumber, coal, timber, 
stone, ores and farm products. Prelimiaary surveys have 
been made and free right of way has been peceece- 
Further surveys and construction will probably be de- 
ferred until next year. J. M. Hodson is Secretary, J. A. 
Straight is First Vice-President and Alfred Kirkland is 
Chief Engineer. The headquarters are at Eugene, Ore. 

Pecos Northern.—A charter has been filed in New 
Mexico for this company, which proposes to build a rail- 
way from Koswell, Lincoln county, on the Pecos Valley 
R. R., north and west to a connection with the Atchison, 
Topeka & Santa Fe R. R. in Bernallillo county. The 
total length will be about 250 miles. Jas. G. Hagerman 
and Chas. J. Noble, of Colorado Springs,Col.,and 8S. M. Fol- 
som, of Albuquerque, N. M., are among the incorporator:. 

Montana Northern.—This company has been char- 
tered in Montana to build a railway from Great Falls to 
the Internationa! boundary. Frank D. Cooper, Chas. M. 
Blockman, and others are the incorporators. 

Tacoma Eastern,—A charter been granted in 
Washington, Territory for this road. Geo. KE. Hart, Chas, 
Hotchkiss and others, of Tacoma, are interested. 


CITY TRANSIT. 


Horse Railways. 
ville, Md. 

Eatensions will be made at East Hartford, Conu., Bay 
City and Saginaw, Mich., Fort Wayne, Ind., Winona, 
Minn. 

New York City, 


has 


Rock 


New lines are proposed at 


Three new companies have applied 


for charters; one of them wishes right of way across 
Central Park. 
Dummy Railways.—Atlanta, Ga.-—The Metropoli- 


tan Street Ry. is building a line to Decatur, and the Col- 
lins Park & Belt 
Collins Park. 

Electric Railways,—Extensions will be made at At 
lanta, Ga., Nashville, Tenn., Louisville, Ky. 

Nashua, N, H.—A line down the Merrimack valley to 
Lawrence is discussed, 

Reading, Pa. 


Line Co, contemplates a 7-mile line to 


The electric lines will probably be ex- 
tended to Friedenburg, Pleasantville and Boyertown. 
fugusta, Ga,—-When the contemplated changes and 
extensions are made, there will be 40 miles of electric rail- 
way here. 
Memphis, Tenn, 
tric railway. 
Tacoma, Wash, 


W ork will begin shortly on the elec- 


The electrical railway to Seattle will 
be 42 miles long when completed, longer than any line pre- 
viously built. 

New Companies.—Troy, N. Y., Electric Street Ry. Co ; 
capital, $20,000. The West Chester Street Ry. Co., West 
Chester, Pa.; probably electrical. Braddock & McKees- 
port Electric Ry., Bradaock, Pa.; incorporators, J. H. 
Canfield, J. P. Mill, R. R. Burke and others. Zanesville, 
O., Street Ry. Co. Metropolitan Electric Ry. Co., Seattle, 
Wash.; Pres., J. C. Haines; Vice-Pres., G. H. Heilbron ; 
Secy., M. McMicken. Ashtabula, O., Street Railway & 
Electric Co.; capital, $50,000. Indianapolis & Broad Ripple 
Rapid Transit Co., Indianapolis, Ind.; Pres., J. Ferguson; 
Secy., Dr. R. C. Light; capital, $100,000. 


HIGHWAYS. 

Pennsylvania.—The State Road Commission held 
meetings in different places during last week. <A _ sub- 
committee has been appointed to draft a bill for the im- 
provement of the State roads. The general report will be 
ready in January. 

District of Columbia. --Col. Casey of the Engineering 
Corps, U.S. A., has prepared plans for a new avenue 
costing $1,122,000 if macadamized, or $1,422.200 if 
with asphalt. 


laid 


Tennessee.—Delegates from every county in the State 
will meet in Nashville, Aug. 26, for the purpose of devising 
some means of improving the highways. The South- 
western Association of Engineers is preparing a plan of 
highway reform. 

Colorado.—A boulevard from Denver to Brighton, a 
distance of 19 miles, is under discussion. 


BRIDCES, TUNNELS AND CANALS. 
Bridges-- Waddington, N. ¥Y.—The proposed bridge 
across the St. Lawrence near this place seems now likely 
to be built. Several rival companies have been pushing the 
enterprise for manyjyears and have been successful only in 
preventing each other from making any progress. These 
rival interests have now been harmonized, and books are 
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to be opened in New York City Oct. 15 forsuseriptions to 
the stock of the bridge company. The engineers of the 
bridge are Chas, Odell, 2,714 St. Catharine St., Montreal: 
and Walter Shanley, of Montreal, Consulting Engineer 
Among the directors are Alex. Farlinger, Morrisburg, 
Ont.; Thos: C. Keefer. Ottawa, Ont., and Dr. Hickey, M. 
P. for the county of Dundas. 

Holyoke, Mass,—The County Commissioners find that 
the Holyoke and South Hadley bridge will cost about 
$170,000. 

Rochester, N. ¥ 
is to be built over the Genesee River by the city. 
mated cost $160,000 

Roup, Pa.—The Pennsylvania R. R. will build a bridge 
across its tracks. 

Roanoke, Va, 


A 7-span riveted plate girder bridge 
Esti- 


Only two bids were received for the 
overhead bridges, and the City Solicitor was ordered to 
readvertise for bids. 

Weston, W. Va.—The Youngstown Bridge Co. has the 
contract for two bridges 
Bids are asked for a bridge of 130 
ft. span. until Aug. 22. Address C. A. Allen, Montgomery. 

Bastrop, Texr.—-A local company is building a steel 
cantilever bridge across the Colorado River. The cost 
will be about $45,000. 

Peoria, Il.--The King Bridge Co. has the contract for 
a bridge over the Illinois River for the Peoria & Pekin 
Union R. R. Price, $55,200. 

St. Paul, Minn, —The City Council has voted to pay 
$50,010 toward the Selby Ave. railway bridge. 
The total cost wil be $93,000. 

Bids will be received until Aug 

20 for a railroad bridge over Fifteenth Ave. Address City 
Engineer Andrew Rinker. 

The Seventh St. viaduct has been com. 
pleted and accepted. It was built by the Kansas City 
Bridge & Lron Co, for $70,000 

Wash,—The Union Pacific R. R. will build 
a railway and highway bridge across the Columbia River 
for its Portland-Seattle extension. It will havea 470 ft. 
draw span. Geo. 8. Morison is Chief Engineer. 

Brooklyn, N.Y Dunton, of 
I., has engaged an engineer to estimate the 
cost of the proposed tunnels under Newtown Creek. 

Seattle, Wash.— The 
pose to build a 2,000 ft. tunnel. 


Montgomery, Ala, 


cable 


Winneapolis, Minn, 


Kansas City. 


bPancouver, 


Tunnels. 
Jamaica, L. 


Supervisor 


Front Street Cable R. R. Co. 
L. H. Griffith, of Seattle, 


pro 


is interested. 


WATER-WORKS. 
NEW ENGLAND, 


Me.—It is stated that the Eastport Water 
Co. will take its supply from Boyden’s Lake, in the town- 
ship of Perry. Direct pumping will be used. 

Athol, Mass.—A. MacDonald, Superintendent of the 
Athol Water Co., has sent us the following: 

The new filter is being put in by the Albany (N, Y.) 
Steam ‘Irap Co. It hasarated capacity of 250 galls. per 


Rastport, 


minute. The above company put in a filter here two 
years ago 
Holyoke, Mass.—The Whiting street reservoir has 


just been completed. It 1s formed by a stone dam 1,900 ft. 
long and from 10 to 21 ft. high. 

Kast Providence, R, I,—The Riverside Water Co has 
applied fora 25 years’ franchise and hydrant contract to 
supply water in district No. 3. The town is already par- 
tially supplied from Pawtucket. 


Meriden, Conn.—A large new reservoir is being dis- 


cussed, involving the construction of a dam and the ex- 
penditure of about $100,000, 


MIDDLE. 


Dunkirk, N. Y. 
one of steel of 125 HP. 

Ellicottville, N. ¥Y.—A water company has bought a 
spring with the intention of putting up works. 

Gouverneur, N, ¥.—The following is from F. 8. Pecke, 
Watertown, N. Y., Engineer : 

The contract for the construction of the water-works 
was let to L. J. Richardson, of Cortland, Cortland Co., 
N. Y., on Aug. 8, for the sum of $53,000. : 

Material to be used in the construction will be as fol 
lows: Two 12 and 18%-in. = 11 18-in. pumps made by the 
Deane Steam Pump Co., Holyoke, Mass.; two 60 HP. 
steel boilers, made by the Phcenix Foundry and _Machine 
Co., of Syracuse, N. Y.; about 6 miles of cast-iron pipe 
made by the Donaldson [ron Co. and furnished by M. J. 
Drummond, of New York; 41 hydrants and necessary 
valves from the Galvin Brass and Iron Works, Detroit, 
Mich. The water tower will be 30 ft. in diameter and 40 
ft. high. Water will be taken from the Oswegatchie 
River and passed through a filter especialiy designed by 
the engineer for the particular requirements of the water 
commissioners. Spiral weld steel tubing will be used for 
suction and river crossings, ete. Further particulars will 
be furnished after and during construction. 

Hewlett’s, L. I., N. ¥.—We are indebted to John Lock 
wood, New York, President of the company, for the fol- 
lowing: 

The Hempstead Water Co. intends to begin at once the 
construction of works to supply about 30,000 people in the 
villages of Valley Stream, Rockville Center, Vearsalls, 
East Rockaway, Smithport, Baldwin, \ oodsberg, Hew- 
lett's, Ocean Point, Cedarhurst, Lawrence, Isle of Wight 
and Inwood. The supply will be pumped from wells to a 
stand pipe 20 ft. in diameter by 100 ft. high, and there will 
be 25 miles of pipe. JohnC. Lockwood is Engineer. Esti- 
mated cost, $300,000, 

New Rochelle, N, ¥. 

Newark, N, J. 


The old boiler will be replaced by 


National filters are to be put in. 
A report to the Aqeuduct Board dated 





ENGINEERING NEWS. 


Aug. 6, states that work is in progress on the Oak Ridge 
Clinton and Macopin reservoirs; and that the manufac- 
ture of the 48-in. steel pipe was about to be started by the 
East Jersey Pipe Co. of Paterson. 

The Aqueduct Board has just adopted recommendations 
to the effect that proposals be advertised for furnishing 
13 300 ft. of 21, and 1,800 ft. of 12-in. pipe, together with 
specials, and for laying the same. The pipe is to be used 
for a new distributing main from the Clifton Ave. reser- 
voir to Walnut St. 

Landsowne, Pa.—An effort is being made to secure a 
better water supply. Probably an artesian well will be 
sunk. The present works are owned by Casper Pennock, 
who furnishes water to about 90 dwellings. 

Milton, Pa.—The Milton Water Co. informs us that 
2% miles of mainsand 40 hydrants are to be added at once 

SOUTHERN. 

Richmond, Va.—The machinery at the pump-house is 
to be raised to a higher level. 

Key West, Fla,—Contractors 
change of date of opening bids, 
journal, from =ept. 1 to Oct. 1. 

Montgomery, Ala.—In accordance with the terms of 
the franchise the city has the option of purchasing the 
works from the Montgomery Water-Works Co. on Oct. 
7. Mayor Graham favors such a purchase, and the ques- 
tion has been referred by the City Council to their water 
and judiciary committees and the city attorney. 

Louisville, Ky.—The city is advertising for bids for 
of a well at Broadway and Twenty- 
The well will be lined with cement pipe. 


will please note the 
as advertised in this 


the construction 
third St. 


NORTH CENTRAL. 


Bids for boilers and pumping machin- 
ery will be opened Aug. 22. E. J. Kuntz is Clerk of the 
Village Council and Dunham & Paine, of Cleveland, are 
the engineers. 
Huntington, Ind, 


Coshocton, O. 


In last week’s issue we said : 

Allen T. Prentice, of Chicago, Ill., Agent for R. D. 
Wood & Co., has sent us the following: All bids for con- 
structing the new works have been rejected, being too 
high. The estimated cost was $95,000. The lowest bid re- 
ceived was $120,000. 

Jno. W. Hill, consulting engineer for these works writes 
as follows regarding the above: 

This statement is not correct; satisfactory proposals 
were received for all details of the Huntington, Ind., 
water-works, excepting pipe-laying, and private tenders 
are now being received by the company for this, and when 
a satisfactory contract can be made for pipe laying, all 
other details will be contracted for under the proposals 
received at the letting and tbe construction of ‘the works 
goforward. The estimated cost was $97,000, and the best 
tenders including the single proposal for pipe-laying 
aggregated $109,000. The difficulty with the item of pipe- 
laying will be reconciled in due time. 

Belleviile, Itt,—Local capitalists organizing to 
purchase the works and rights of the Union Water Co., 
which were recently sold under a decree of the United 
States Court for $102,000. At the the works were 
bought by representatives of the holders of the first mort- 
gage bonds. 

Tit.—The south part of the city is suffering 
from lack of water, but the company is doing what it can 
to remedy the trouble. 


are 


sale 


Peoria, 


Chicago, Iil.—The city papers complain of a general 
lack of water. 

Elroy, Wis,—This village of 1,800 inhabitants 
to issue bonds for works to cost about $10,000. The supply 
will be pumped from a well toareservoir. It is not ex- 
pected that construction will be started before April 1, 1891. 

Monroe, Wis.-W. H. Wheeler, Beloit, Wis... 
dent of the Monroe Water-works Co., writes us that the 
recent reports to the effect that the water is unfit to 
drink, and that filtration is being considered, are untrue. 


proposes 


Presi- 


He says that the only ground for complaint is that the 
water supply well is not covered. 
Superior, Wis.—The Superior Water. Light & Power 


Co. has completed the laying of its mains across Minne- 
sota Point, and will soon begin on the intake. The water 
at this place is shallow, and it is reported that it is con- 
taminated by the sewage from Duluth and Superior ga 
thering along the shore, both of which are causes making 
a long intake necessary if good water is to be secured. 

Oshkosh, Wis.—The contract for a new 2,000,000-gall. 
filter was awarded to the Cumberland Mfg. Co., Boston, 
Mass. 


NORTHWESTERN. 


West Duluth, Minn,—The Mayorof Duluth has vetoed 
the ordinance granting the Duluth Gas & Water Co. the 
right to supply this place. The veto is on the ground that 
the company does not give Duluth good service 

Benkelman, Neb.—J. P. Israel, Village Clerk, has sent 
the following: 

On Ang. 30 the village wi | open bids for $3,600 of water 
bonds and for the construction of works. It has been pro- 


posed to pump from a well toa tank. J. W. Jones is chair- 
man of the Water Board. 


Sutton, Neb, 
following: 

An election to vote water bonds will be held on Sept. 2. 
If successful it is expected that contracts for works will 
be let about Sept. 15, and the works be completed by Jan. 
1, 1891. The <r will be pumped from weils to a stand- 
pipe. Estimated cost, $16,000. Engineer, A. A. Richard- 
son, Lincoln, Neb. Population, 1,600. 

Fargo, N, D.—The price to be paid by the city for the 
works will be fixed by three appraisers. 


K. W. Woodruff, Mayor, has sent us the 
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Butte City, Mont,—W. A. Clark, President of 
Summit Valley Water Co., sends the following: 

The company has already expended $250,000 and desires 
to issue $100,000 first mortgage, 15-years bonds, to pay for 
extensions already made which have cost $40,000, fer a 
new pipe line and a large pump, which has already been 
ordered. The yearly revenue of the company is $69,000, 
and the operating expenses are but $31,500 

Dillon, Mont,.--The water-works survey has been com- 
pleted and the contracts call for works in operation by 
Jan. 1, 1891. Seven miles of ditches will 
from Rattlesnake Creek to a reservoir 400 ft. above the 
city, from which the supply main will lead. 

SOUTHWESTERN, 

Independence, Mo.—The Independence Water Co. has 
sold some bonds and wil] erect a stand-pipe about three 
miles from the city, lay some new and relay some old 
mains. The improvements will cost about $75,000. 

Palmyra, Mo.—The Palmyra Light & Water Co. has 
been incorporated by B. F. Hobart, E. B. Loveland, 


others, with a capital stock of $50,000. 
Independence, Kan.—lL. C. Mason 


lowing: 
The company intends to put in a patent filter and a more 
economical set of pumps; also 2,409 ft. of 4-in. mains. 
Bastrop, Tex.—A. B. McLevy has sent the following: 


the 


convey water 


and 


sends us the fol- 


A company proposes to build works costing about 
$20,000. An attempt will be made to secure asupply from 
artesian wells. t. L. Batts is Secretary of the com- 
mittee 

Boulder, Colt.—The contract for a part of the exten- 


sion to the new works [probably the piping] has been let 
to S. F. Wicks for $5,992 


PACIFIC. 
Wash.—Jno. Deser, President 
Water Supply Co. has sent the following: 

These gravity works were completed Aug. 2 at a cost of 
about $5,000. R. P. Center was contractor. The supply is 
from Whitchill Creek, 344 miles distant. Population, 300. 

Dayton, Wash.—Bids will close Sept 15 for $55,000 of 

J. A. Kellog is Mayor 
Bids and specifications will be 
received till Sept. 1 for a 1,000,000-gall. water power pump 
to be driven by a wheel working under a22 ft. head. The 
pump must lift water nearly Address, J. W 
Connell, Chairman Water Committee 

The Dalles, Ore.—The Water Commissioners are look- 
ing for a water-.supply at the head of Mill Creek, and will 
try for an artesian well at North Dalles. 

Petaluma, Cal.—A _ 50,000,000 gallon reservoir isto be 
constructed by the Petaluma Water Sohoma 
Mountain. It is also reported that three new pumping 
stations are to be erected and that 
etc., are to be purchased. 

San Cal 
C. Finkle, Chief Engineer: 

Last month nine miles of mains were laid for the new 
works and one-half mile of conduit was completed. Two 


sides of the reservoir are finished. It is expected that the 
works will be completed about Sept. 21. 


Santa Maria, Cal,—A franchise has been granted to 
Wm. M. Forrester. 


Edison, of the Samish 


o%., 15-year water bonds. 
Oregon City, Ore. 


500 ft. 


Co. on 


engine, boilers, pipe, 


Bernardino, The following was sent by F. 


CANADA. 
fytmer, Ont.—Works are projected 
probably be from artesian wells. 
Toronto, Ont,—The new intake 
and the island has completed. 
pumping machinery is badly needed. 


The -supply will 


between the main sta 


tion Additional 


been 


West Toronto Junction, Ont.—An extension of the 
mains has been recommended. 
ARTESIAN WELLS. 
Boone, Ta,—The well is down 2,600 ft. 
Washington, Ia.—The town has contracted for an 


artesian well to furnish not less than 106.000 galls. a day. 
Springer, N. M.—A fiowing artesian well 


sunk on a fruit farm near this place 


IRRIGATION. 


Ellendale, N. D.—An artesian well 


has been 


is to be sunk by 
some of the farmers and an experimental attempt will be 
made to irrigate from it. 

Pasco, Wash.—The Board of the Pasco 
Irrigation District will receive bids until Sept. 2 for $100, 
000 of 6% bonds, payable after 15 years in yearly 
ments of not less than $6,00', the whole to be 
close of the thirtieth year. 

frizona.—Jno. King and W. C. 
build a dam upon New River, 30 
Phoenix 


Directors of 


install 
paid by the 
Collier propose to 
miles northwest of 
The dam, as projected. will be of stone 
half mile long, 75 ft. high, 320 ft. thick at bedrock. Esti 
mated cost, $300,000. It is expected that the water stored 
will irrigate 75,000 acres of land. 


nearly a 


About 8 miles from the site proposed for the above dam, 


and over the ridge, the Agua Fria Water & Land Co., of 
Phoenix, propose to build another dam. This will be 
across a cation, the walls of which for 75 ft. in 
height are about 300 ft. apart. It is said that the dam 


will be 175 ft. high, and 1.000 ft. long on top, andthat the 
reservoir formed by it will have a capacity of 40,000,000,000 
cu. ft. or 295,090,090,090 galls. 


SEWERAGE AND MUNICIPAL. 
Streets.— New Streets have been proposed or ordered at 
Rochester and Troy, N. Y.; Newark, N. J.; St. Louis, Mo.; 
St. Paul, Minn. 
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(rading has been ordered at Brooklyn, N. Y 
N. J.; Council Bluffs. la.; 
», Cal. 


; Newark, 


Los Angeles and San Bernar- 
dine 


ENGINEERING NEWS. 


CONTRACTING. 
Boston, Mass.—Metropolitan Sewerage Commission. 
Bids received Aug. 13 for 


Section 8, Main Sewer (9 ft. diam.) 


| 


masonry, 


BIDDER. 


Portland. 
American. 


Hrich masonry,Am- 
erican. 


Concrete masonry, 


Rock excavation. 


Brick 


4,350 | 
cu. cu. 
oe yds. yds. | yds. 


$5.00 ‘$12 2.00 $13.50 $5.50) 
5.00} 6.86 8.78 5.65) 
2.00) 6.75 5.00) 
1.00, 6.00 7. 4.00) 
1.00 6.05 4. 35) 


150 


R A. 
Phila aa 
Met. Cons. Co., Boston 
O. P. Roverts, Cambridge. 
Charles Line han, 
Nat'l Cons. Co. 


Malone & Son 

$10.00 
8.25 
9.20 
8.00 


, Boston... 7.35 


Section 9 Main Sewer (9 ft. 


50 2,000) 110 | 3,500, 4 
cu. eu. | cu. cu. 
yds. yds.| yds | yds. 


$1.00 $6.15) $7.15 ot 35 
3.00 6.00) 7.25 25 
3.50 6.95) 8.10 5 00 
5.00, 12.00) 13.50 5.50 


Nat'l Construction 
Boston 

Chas Linehan, Cambridge. | 

©. P. Roberts, Cambridge. 

Rk. A. Malone & Son, Phila.| 


‘| 10:20 
12.00 


Concrete masonry, 


575 120M) 3 500 
| cu. ft. lin. | lin. lin. 
| yds. 


$6.50 $30.00, $0 50 $0.60) $0.70 


450 | 
cu. |_ ft. 
yds. |B. M. | ft. | ft. | ft. 


$6.00) $26.00) 


| 
| 
| 
| 


under-drain 


in place. 


arth excava. and 


refilling outside of 


Portland. 
place. 
_t rench. 


6-in. under-drain in 
place. 


8-in. under-drain in 
10-in. under-drain in 
Spruce piles driven. 
Cobble-stone paving 


12-in. 
E 


25 | 500 | 

cu. | 

ae yds. | 
| $1.00} $0.80) 792 
30, 1.50, e340 
50) 80.946 
00, 0.75! 70,530 
79 ° 69,121 


1,600 


RPS 


B. M. » | ft. 





7.57 bs oa 
6.35 = 00| .29) 0.35) 
50 24.00; 0.50 0.60! 
_6.00 23.00) 0.25, 0.35! 


0.40 : 0. 
0.45 20) 0. 
0.75 1 a 
0.50 0. 


diam.) 
| 125 M) 500 | 700 "| 1,000 | 
lin. | lin. | lin. 
yds. | yds. 


$0.65) $0.15) $0.75) $1.00] $60,305 
1.00) "0.15 1.00] 0.75) 65,255 
0.60) 0. 20 0.50) 060) 78,321 
0.80] 0.20! 1.00] 0.80, 99,155 


$0.30 $0.4 0| $0. 0 

0.50) 0.60, 075 
0.25, 0.35) 0.40 
0.50 0.60) 0.70 


5.25) 
6.35 
6.50 


24.00 
25.00 
30.00 


Section C Main Sewer (4 ft. 10 in. diam.) 





| 5,800 50 1,400 
| lin. | cu. | cu. 
| ft. yds. | yds. a 


33.00 $6.75 i. 75 
5,00 


od — 


J. Cavanagh & Co.. Boston! $8.90 
Aaron A. Hall, Dorchester) 6.85 

Nat'l Construction Co., 
Boston rrr 


7.00; 9.45) 4.57 


1.00 7.25 8.00, 


150 | 
cu. M.ft. 
ol yds. 

$6.7 75 37. 59 $28.00 $0.45 $0.55 $0.65, 


4.65\_ 


100 = 700 


lin, 


1,100 | 1,600; 
lin. | lin. 


2,400 | 1,300 
lin. | lin. 
B. M.| ft. ft. | ft. ft, ft. 


$0.72 $0 18 
0.50 0.60, 0.80, 0.30 


0.35) 0.50, 0.651 


$80 $91,925 


5.38 30.00 0 40 235 0.80 73,109 


5.15) 31.001 0.25) _ 


Section D Sewer (4 ft. 10 in. Diam.) 





5,400 | 50 | 1,500; 100 | 2,250 | 
} lin. cu. | cu. | cu. | cu. 

ft. | yds. | yds. yds. | eC 
$6.85 $5.00 $7.00 $9. 50) je 


».49 1.00 6.00 
75 1.00) 6.75 


Aaron A. Hall, Dorchester 
Charles* Linnehan, Cam 
bridve. 


Nat'l Cons. Co., Boston : 1 


Waterbury, Conn.— About 3,500 sq. ft. of granite block 


pavement with pitched joints will be laid. 
Newark, N. J.—Grading and curbing costing over $40,- 
000 is under discussion. 


Harrison, N. J.—Belgian block pavement will be laid. 


Cincinnati, O.—Considerable 


macadamizing has been ordered. 
Salt Lake City, Utah.—Grading, curbing and asphalt 
paving has been ordered at an estimated cost of $10,000. 
Sewers have been ordered at Manchester, N. H.; 
and Rochester, N. Y.; Newark 
Del. 


grading, curbing and 


Troy 
and Harrison, N. J.; 
Pekin, 

Toronto, Ont.—Engineer Jennings is preparing plans 
for the complete sewerage of the city. He intends having 

trunk sewers emptying into different places on Lake 
Ontario. 

Troy, N. Y.—A number of 30 « 45, 26 » 
in. brick sewers have been ordered. 

Buffalo, N. Y.—2%, 24,2 ft. brick and 10, 1l5and 18 in. 
pipe sewers have been ordered. 

Rochester, N. Y¥.—A 2% = 3 ft. stone sewer costing 
$41,900 and 12-in. pipe sewers costing $5,500 are proposed. 

Jamestown, N. ¥.—The Board of Public Works has 
asked for $95,000 for sewers, $65,000 for paving, and $30,000 
for electric lights. 


40 and 32 x 48- 


Kansas City, Mo.—City Engineer Betts has completed 


plans for the second section of the O. K. sewer. 
Hastings, Neb.—Work on the sewerage system has 

negun. 
Seattle, Wash,—A 4 


under discussion, 


« 6 ft. tunnel, costing $35,000, is 


ELECTRICAL. 


Electric Light. Pa, 


being formed. 


Meyersdale, -—A company is 
Orangeburg, 8. C., will buy a plant shortly. 


Wooster, O.—The Electric Light Co. 
pl ant. 


will increase iis 
Joplin, Mo.—The Joplin Gas & Coke Co. will buy an 
are and incandescent light plant. 

New Companies. 
a Ws 
Electric 


Taylor Electric Co., Richmond, Va.: 
Garber; Sec y., J. E. McKinney. Eaton, O., 
Light & Power Co.; capital, $20,000. Greensboro, 

1.. Electric Light Co.; capital, $5,000. Salem, O., Elec- 
tric Light & Power Co.; capital, $50,000. Metropolitan 
Electric Co., Seattle, Wash.; incorporators, J. Furth, A. 
B. Stewart and others; capital, $3,000,000. 


Pres... 
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| | $0.80 
24.00. 0.50 0.60) 0. | 9.181 


9 1.00) 0.75 
| 24.00) 0.30 0.65) 0.15) : 0.75) 1.00 


$66,256 


55,225 


75| 
035) 0.45 52,546 


Paving.— Waterbury, Conn,—A eontract for granite 
block pavement with pitched joints was recently let at 
$2.78 per sq. yd. 

Hartford City, Ind.—The Talbot Paving Co. of 
Detroit, Mich., has received a contract of $37,000 for cedar 
block pavements. 

Bujfalo, N. ¥Y.—W.H. Albro has acontract of $42,290 
for German rock asphalt pavement. 

Grading.—Omaha, Neb,—A recent contract for strect 
work was let at 19.9 cts. per cu. yd. 

Dredging.—New York City.—Prices have dropped 
here, for recent bids were only 12, 16 and 19% cts. per cu. 
yd. on contracts with the Dock Department. 

Brick.— Washington, D, C.—The Washington Brick 
Machine Co. has a government contract for paving brick 
at $10.43 per M., and arch brick at $7.93 delivered within 
city limits, $8.93 in Georgetown, or $9.33 elsewhere. 


PROPOSALS OPEN. 

Church,— Atlanta, Ga,—A. D. Adair, Sept. 10. 

Hotel.—Goshen, Wa.—Stone and brick. C. L. 
care of Goshen Land & Improvement Co., Aug. 27. 

Dredging —Albany, N. Y¥.—About 450 cu. yds. of 
earth and 2,900 cu. yds. of rock excavation. E. Hanlon 
Aug. 21. 

Pumping Machinery for Water-Works,—Coshoc 
ton, O.—Dunham & Paine, Aug. 21. 

Railroad Work.—Shelby, Ala.—About 
profiles can be seen at the office of Aldrich, 
& Co.; 

St. Paul, Minn,—About 185 miles of the Great North- 
ern Ry., all but 20 miles prairie work; the last 20 miles 
will have some heavy cuts and rock work. Shepard, 
Siems & Co. 

Water-Works Plant.—Allegheny, Pa.—Two pump- 
ing engines of 8,000,000 galls. capacity each, two reservoirs, 
460 x 660 ft. at the foot of the 30-ft. high embankment, six 
60-in. stop gates, a 1,500 HP. boiler plant, a filter plant 
8.74 miles of 60-in. steel or iron pipe. E. Armstrong, Oct. 1 

Court House.—Spartanburg, S. C.—C. A. Barry 
Aug. 30. 

Morgantown, W. Va.—R. E. Fast. 

Bridge Approaches.— Buchanan, Va.—Two wooden 
railway trestles, 400 and 1,000 ft. long respectively and 
four 250 ft. highway trestles. W. Jolliffe, Aug. 20. 

Repairs to Pier.—_New York City.—Material neces- 
sary is estimated at 196,400 ft. B. M. yellow pine, 49,200 ft. 
spruce and 2,500 ft. white oak timber, 341 pine or cypress 
piles and 14 white oak piles. 9% tons of spikes and nails 
6% tons boiler-plate armatures, straps and bolts, 6 tons 
wrought-iron screw bolts, 34,000 cu. yds. riprap. Dock 
Dept., Aug. 21, 


Cooke, 


five miles 
Worthington 


Sepf. 1. 


August 1fi, 1890. 


Dam and Hydraulic Canal.—Austin, Tex.—Work 
involves 17.000 cu. yds, dimension stone masonry, 70,000 
cu. yds. rubble stone masonry, 75,000 cu. yds. earth exca 
vation and 55,000 cu. yds. rock excavation. J. P. Frizell, 
Oct. 15. 

Sewers.—Troy, N. ¥.—E. O. Ross, Aug. 21. 

Cleveland, O.—C. G. Force, Sept. 4. 

Paving.—New York City,—Asphalt on concrete found- 
ation, asphalt block, trap block and granite block, with 
necessary grading. T. F. Gilroy, Aug. 21. 

Washington, D, C.—Grading and paving. J. W. Doug- 
lass, Aug. 30. 

Cleveland, O.—Medina stone with concrete joints to- 
gether with necessary grading and curbing. C. G. Force- 
Aug. 21, 

Fort Logan, Colo.—2,900 ft. of red stone flagging 
Capt. L. E. Campbell, U. S. A., Denver, Colo., Aug. 30. 

Reservoir Dams.—Carmel, N. Y¥.—Two earth and 
masonry dams for reservoir ‘*D” of New Croton Aqueduct 
system. J.C. Duane, Stewart Building, New York City, 
Aug. 27. 

Material for Repairs to Cob Dock.— Brooklyn Navy 
Yard.—Water pipe, railway material, 1,000,00) ft. B. M. 
yellow pine, 2,800 cu. yds. broken stone. 3 pile driving 
hoisting engines, 2,900 bbls. Portland cement, 5,000 cu. ft. 
granite coping, 2 pile drivers, 3244 tons screw bolts and 
nuts. Paymaster, General EK, Stewart, U. S. N., Washing 
ton, D. C., Aug, 26. 

Steam Pump.— Oregon City, Ore.—One million galls. 
daily capacity. J. W.O’Connell, Sept. 1. 

MANUFACTURING AND TECHNICAL. 

Cars,—The Bloomsburg, Pa., Car Works has an order 
for 200 gondola cars for the Ohio & Zanesville R.R. The 
Harrisburg, Pa., Car Mfg. Co. has an order for 300 gondola 
cars for the Huntingdon & Broad Top Mountain R.R. 
The Lebanon. Pa.. Mfg. Co. is building 200 coal cars for 
the Pennsylvania & Northwestern R.R. The Nashville, 
Chattanooga & St. Louis R.R. has ordered 500 box cars of 
the Ohio Falls Car Works. Haskell & Baker, Michigan 
City, Ind., are building 100 box cars for the Sioux City & 
Pacific R.R.—-The Atchison, Topeka and Santa Fé R.R. has 
placed a 1,000 box and furniture car contract with the 
Wells & French Co., and a 400 box car contract with the St. 
Charles Car Co. The Norfolk & Western R. R. has 
bought three new postal cars. The Zanesville & Ohio 
River Ry. has recently ordered 350 box cars. 


Car Works.—The Emerson Car Co., of Charleston, S. 
C., has been incorporated to manufacture new ventilating 
appliances invented by A. S. Emerson, of that city. 


Locomotives.—The Cincinnati, Hamilton & Dayton 
has ordered five heavy passenger engines of the Schenec- 
tady Locomotive Works, and two heavy switching en- 
gines of the Brooks Works. The Pittsburg Locomotive 
Works are building seven engines for the Louisville, New 
Albany & Chicago. 

The Tripp Mfg. Co. has recently furnished anti-fric- 
tion bearings to the Chicago & Northwestern Ry. and the 
street railwaysin Wilkesbarre and ae Pa, 

The Gould Mfg. Co., Seneca Falls, N 
a new electric pump on the market. 

Gas Works.—The Jacksonville, Ill., Gaslight & Coke 
Co., will build a new tank of 65,000 cu. ft. capacity. F.W. 
Pratt will build a gas plant at Yankton, So. Dak. 

The Thomson Electric Welding Co. is building large 


works at Newark, N. J., for welding tubes for ice and 
similar machines. 


New Compa«.ies.—Goshen Rolling Mill Co., Goshen 
Bridge, Va., capital, $300,000. Incorporators, H. Stephen, 
J. Y. Keckman, both of Philadelphia, and others. Youngs- 
town Iron and Steel Co., Youngstown, O.; capital, $600,000. 
Tiffany Iron Works, Tecumseh, Mich.; capital, $50,000 


Metal Market Prices.--Rails--New York: $31 to $31.50 
for old iron rails, $24 to $24.50; Chicago: $33.50; old rails, 
$26.50 to $27 for iron, $19 to $22 for steel. Pittsburg: 
$31.50 to $32 old rails, $27 to $27.25 for iron; $21.50 to $22.50 
for steel. 

Foundry Pig-iron,—Chicago : $15.50 to $17.50. Pitts- 
burg: $16.50 to $17.50. New York: $15.75 to $17.50. 

Track Materials.—New York: steel angle bars, 1.75 
to 1.9 cts.; spikes, $2 to $2.10; track bolts, 2.8 to 3 cts. 
with square, and 3.10 to 3.15 cts. with hexagon nuts. 
Pittsburg: splice bars, 1.9 to 2 cts. for iron; spikes, 2.01 
to 2.15 cts.; track bolts, 2.85 with square, and 3 cis. with 
hexagon nuts. Chicago: splice bars, 2.25 cts. for steel, and 
2.05 to 2.1 cts. for iron; spikes, 2.15 to 2.2 cts; track 
bolts 3 to 3.15 cts. with hexagon nuts. 

Pipe.—Cast-iron, $27 to $830 per ton. Wrought 
iron, discounts as follows: 47% and 40 per cent. on black 
and galvanized butt-welded; 60 and 47% on black and 
galvanized lap-welded. Casing, 50 per cent. 

Lead,—New York, 4.35 cts.; Chicago, 4.35 to 4.4 cts. 

Structural Material,—Pittsburg : angles, 2.2 to 2.25 
cts.; tees, 2.8 cts.; beams and channels, 3.15 ets.; sheared 
steel bridge plates, 2.7 cts.; universal mill plates, 2.55 
cts.; refined bars, 1.90 to 2 cts.; steel plates, 4.3 to 4.8 
cts. for fire box; 3.2 to 3.25 cts. for flange; 3.05 cts. for 
shell, 2.75 to 2.8 cts.fortank. New York: beams, 3.10 cts.; 
plates, 2.15 to 2.20 cts.; angles, 2.25 cts.; tees, 2.5 to 2.6 
cts.; channels, 3.1 cts. Chicago: angle, 2.3 cts.; tees, 
2.8 to 2.9 cts.; beams, 3.2 cts.; universal plates, 2.45 
to 2.55 cts, 
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Grading has been ordered at Brooklyn, N. Y ; Newark, 
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N. J.; Council Bluffs, la.; Los Angeles and San Bernar- Boston, Mass.—Metropolitan Sewerage Commission. 
dino, Cal. Bids received Aug. 13 for 
Section 8, Main Sewer (9 ft. diam.) 
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Waterbury, Conn,—About 3,500 sq. ft. of granite block 


pavement with pitched joints will be laid. 


Newark, N. J.—Grading and curbing costing over $40,- 
000 is under discussion. 


Harrison, N. J.—Belgian block pavement will be laid . 


Cincinnati, O.—Considerable grading, curbing and 
macadamizing has been ordered. 

Salt Lake City, Utah.—Grading, curbing and asphalt 
paving has been ordered at an estimated cost of $10,000. 


Sewers have been ordered at Manchester, N. H.; Troy 
and Rochester, N, Y.; Newark and Harrison, N. J.; 
Pekin, Del. 


Toronto, Ont,.—Engineer Jennings is preparing plans 
for the complete sewerage of the city. He intends having 
2 trunk sewers emptying into different places on Lake 
Ontario. 

Troy, N. ¥.—A number of 3) * 45, 26 
in. brick sewers have been ordered. 

Buffalo, N. ¥.—24, 234.2 ft. brick and 10, 15and 18 in. 
pipe sewers have been ordered. 

Rochester, N. ¥.—A 2% 3 ft. stone sewer costing 
$41,900 and 12-in. pipe sewers costing $5,500 are proposed. 

Jamestown, N. ¥.—The Board of Public Works has 
asked for $95,000 for sewers, $65,000 for paving, and $30,000 
for electric lights. 


40 and 32 x 48- 


Kansas City, Mo,—City Engineer Betts has completed 
plans for the second section of the O. K. sewer. 


Hastings, Neb.—Work on the sewerage system has 
begun. 
Seattle, Wash,—A 4 6 ft. tunnel, costing $35,000, is 
under discussion, 
ELECTRICAL. 
Electric Light.-—Meyersdale, Pa.—A company is 


being formed. 
Orangeburg, 8. C., will buy a plant shortly. 
Wooster, O.—The Electric 
plant. 
Joplin, Mo.—The Joplin Gas & Coke Co. will buy an 
are and incandescent light plant. 


Light Co. will increase its 


New Companies.—Taylor Electric Co., Richmond, Va.: 
Pres., A. W. Garber; Sec y., J. E. McKinney. Eaton, O., 
Electric Light & Power Co.; capital, $20,000. Greensboro, 
Ala., Electric Light Co.; capital, $5,000. Salem, O., Elec- 
tric Light & Power Co.; capital, $50,000. Metropolitan 
Electric Co., Seattle, Wash.; incorporators, J. Furth, A. 
B. Stewart and others; capital, $3,000,000. 


52,546 


Paving.— Waterbury, Conn,—A contract for granite 
block pavement with pitched joints was recently let at 
$2.78 per sq. yd. 

Hartford City, Ind.—The Talbot Paving Co. of 
Detroit, Mich., has received a contract of $37,000 for cedar 
block pavements. 

Bujfalo, N. Y.—W.H. Albro has acontract of $42,290 
for German rock asphalt pavement. 

Grading.—Omaha, Neb,—A recent contract for street 
work was let at 19.9 cts. per cu. yd. 

Dredging.—New York City.—Prices have dropped 
here, for recent bids were only 12, 16 and 19% cts. per cu. 
yd. on contracts with the Dock Department. 

Brick.— Washington, D. C.—The Washington Brick 
Machine Co. has a government contract for paving brick 
at $10.43 per M., and arch brick at $7.93 delivered within 
city limits, $8.93 in Georgetown, or $9.33 elsewhere. 


PROPOSALS OPEN. 

Church.— Atlanta, Ga.—A. D. Adair, Sept. 10. _ 

Hotel.—Goshen, Wa.—Stone and brick. C. L. Cooke, 
care of Goshen Land & Improvement Co., Aug. 27. 

Dredging —Albany, N. Y¥.—About 450 cu. yds. of 
earth and 2,900 cu. yds. of rock excavation. E. Hanlon 
Aug. 21. 

Pumping Machinery for Water-Works.—Coshoc 
ton, O.—Dunham & Paine, Aug. 21. 

Railroad Work.—Shelby, Ala.—About five miles 
profiles can be seen at the office of Aldrich, Worthington 
& Co. 

St. Paul, Minn.— About 185 miles of the Great North- 
ern Ry., all but 20 miles prairie work; the last 20 miles 
will have some heavy cuts and rock work. Shepard, 
Siems & Co. 

Water-Works Plant.— Allegheny, Pa.—Two pump- 
ing engines of 8,000,000 galls. capacity each, two reservoirs, 
460 x 660 ft. at the foot of the 30-ft. high embankment, six 
60-in. stop gates, a 1,500 HP. boiler plant, a filter plant 
8.74 miles of 60-in. steel or iron pipe. E. Armstrong, Oct. 1 

Court House.—Spartanburg, 8S. C.—C. A. Barry 
Aug. 30. 

Morgantown, W. Va.—R. E. Fast. Sept. 1. 

Bridge Approaches,— Buchanan, Va.—Two wooden 
railway trestles, 400 and 1,000 ft. long respectively and 
four 250 ft. highway trestles. W. Jolliffe, Aug. 20. 

Repairs to Pier.—New York City.—Material neces. 
sary is estimated at 196,400 ft. B. M. yellow pine, 49,200 ft. 
spruce and 2,500 ft. white oak timber, 341 pine or cypress 
piles and 14 white oak piles. 9% tons of spikes and nails 
6% tons boiler-plate armatures, straps and bolts, 6 tons 
wrought-iron screw bolts, 34,000 cu. yds. riprap, Dock 
Dept., Aug. 21, 


Dam and Hydraulic Canal,—Austin, Tex.—W ork 
involves 17,000 cu. yds, dimension stone masonry, 70,10 
cu. yds. rubble stone masonry, 75,000 cu. yds. earth exca 
vation and 55,000 cu. yds. rock excavation. J. P. Frize|}, 
Oct. 15. 

Sewers.—Troy, N. ¥.—E. O. Ross, Aug. 21. 

Cleveland, O.—C, G. Force, Sept. 4. 

Paving.—New York City.—Asphalt on concrete found 
ation, asphalt block, trap block and granite block, with 
necessary grading. T. F. Gilroy, Aug. 21. 

Washington, D, C.—Grading and paving. J. W. Doug- 
lass, Aug. 30. 

Cleveland, O.—Medina stone with concrete joints to 
gether with necessary grading and curbing. C. G. 
Aug. 21, 

Fort Logan, Colo.—2,90 ft. of red stone flagging 
Capt. L. E. Campbell, U. S. A., Denver, Colo., Aug. 30. 

Reservoir Dams,—Carmel, N. ¥.—Two earth and 
masonry dams for reservoir “* D” of New Croton Aqueduct 
system. J.C, Duane, Stewart Building, New York City, 
Aug 27. 

Material for Repairs to Cob Dock.— Brooklyn Navy 
Yard.—Water pipe, railway material, 1,000,00) ft. B. M. 
yellow pine, 2,800 cu. yds. broken stone, 3 pile driving 
hoisting engines, 2,900 bbls. Portland cement, 5,000 cu. ft. 
granite coping, 2 pile drivers, 3244 tons screw bolts and 
nuts. Paymaster, General E. Stewart, U.S. N., Washing 
ton, D. C., Aug. 26. 

Steam Pump.— Oregon City, Ore.—One million galls. 
daily capacity. J. W. O’Connell, Sept. 1. 

MANUFACTURING AND TECHNICAL. 

Cars.—The Bloomsburg, Pa., Car Works has an order 
for 200 gondola cars for the Ohio & Zanesville R.R. The 
Harrisburg, Pa., Car Mfg. Co. has an order for 300 gondola 
cars for the Huntingdon & Broad Top Mountain R.R. 
The Lebanon. Pa.. Mfg. Co. is building 200 coal cars for 
the Pennsylvania & Northwestern R.R. The Nashville, 
Chattanooga & St. Louis R.R. has ordered 500 box cars of 
the Ohio Falis Car Works. Haskell & Baker, Michigan 
City, Ind., are building 100 box cars for the Sioux City & 
Pacific R.R.—-The Atchison, Topeka and Santa Fé R.R. has 
placed a 1,000 box and furniture car contract with the 
Wells & French Co., and a 400 box car contract with tne St- 
Charles Car Co. The Norfolk & Western R. R. has 
bought three new postal cars. The Zanesville & Ohio 
River Ry. has recently ordered 350 box cars. 


Car Works.—The Emerson Car Co., of Charleston, 8. 
C., has been incorporated to manufacture new ventilating 
appliances invented by A. S. Emerson, of that city. 


Locomotives.—The Cincinnati, Hamilton & Dayton 
has ordered five heavy passenger engines of the Schenec- 
tady Locomotive Works, and two heavy switching en- 
gines of the Brooks Works. The Pittsburg Locomotive 
Works are building seven engines for the Louisville, New 
Albany & Chicago. 


The Tripp Mfg. Co. has recently furnished anti-fric- 
tion bearings to the Chicago & Northwestern Ry. and the 
street railways in Wilkesbarre and rear Pa. 


The Gould Mfg. Co., Seneca Falls, N. Y., 
a new electric pump on the market. 

Gas Works.—The Jacksonville, Ill, Gaslight & Coke 
Co., will build a new tank of 65,000 cu. ft. capacity. F.W. 
Pratt will build a gas plant at Yankton, So. Dak. 


The Thomson Electric Welding Co. is building large 
works at Newark, N. J., for welding tubes for ice and 
similar machines. 


New Compa~.ies.—Goshen Rolling Mill Co., Goshen 
Bridge, Va., capital, $300,000. Incorporators, H. Stephen, 
J. Y. Keckman, both of Philadelphia, and others. Youngs- 
town Iron and Steel Co., Youngstown, O.; capital, $600,000. 
Tiffany Iron Works, Tecumseh, Mich.; capital, $50,000 


Metal Market Prices.--Rails--New York: $31 to $31.50 
for old iron rails, $24 to $24.50; Chicago: $33.50; old rails, 
$26.50 to $27for iron, $19 to $22 for steel. Pittsburg: 
$31.50 to $32 old rails, $27 to $27.25 for iron; $21.50 to $22.50 
for steel. 

Foundry Pig-iron.—Chicago : $15.50 to $17.50. Pitts- 
burg: $16.50 to $17.50. New York: $15.75 to $17.50. 

Track Materials.—_New York: steel angle bars, 1.75 
to 1.9 cts.; spikes, $2 to $2.10; track bolts, 2.8 to 3 cts. 
with square, and 3.10 to 3.15 cts. with hexagon nuts. 
Pittsburg: splice bars, 1.9 to 2 cts. for iron; spikes, 2.01 
to 2.15 cts.; track bolts, 2.85 with square, and 3 c:s. with 
hexagon nuts. Chicago: splice bars, 2.25 cts. for steel, and 
2.05 to 2.1 cts. for iron; spikes, 2.15 to 2.2 cts; track 
bolts 3 to 3.15 cts. with hexagon nuts. 

Pipe.—Cast-iron, $27 to $30 per ton. Wrought 
iron, discounts as follows: 4744 and 40 per cent. on black 
and galvanized butt-welded; 60 and 4744 on black and 
galvanized lap-welded. Casing, 50 per cent. 

Lead,.—New York, 4.35 cts. ; Chicago, 4.35 to 4.4 cts. 

Structural Material,—Pittsburg : angles, 2.2 to 2.25 
cts.; tees, 2.8 cts.; beams and channels, 3.15 ets.; sheared 
steel bridge plates, 2.7 cts.; universal mill plates, 2.55 
cts.; refined bars, 1.90 to 2 cts.; steel plates, 4.3 to 4.8 
cts. for fire box; 3.2 to 3.25 cts. for flange; 3.05 cts. for 
shell, 2.75 to 2.8 cts.fortank. New York: beams, 3.10 cts.; 
plates, 2.15 to 2.20 cts.; angles, 2.25 cts.; tees, 2.5 to 2.6 
cts.; channels, 3.1 cts. Chicago: angte, 2.3 cts.; tees, 
2.8 to 2.9 cts.; beams, 3.2 cts.; universal plates, 2.45 
to 2.55 cts. 


Force- 


has placed 
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FOR GRANITE PAVING 
proposals be used on the Streets and 
in the City of Washington, D. C. 
OFFICE OF THE COMMISSIONERS. 
WASHINGTON, D, C., Aug. 11, 1890. 

sealed pry a on fees, Yok & 
= ¥ M. on uw a 
office until 12 0 ee ti 


in te paving blocks, 
iw, for furnial ae errests oa avenues in the 


of proposals and specifications 
be obtained at this office on opeteation 
efor ther with all necessary informa- 
-a ‘and bids on these forms only will be con- 


tered nt is reserved to reject any and all 
bids or es of bids. 
J, W. DouGLass, 
L. G. HINE, 
H. M. ROBERT, 


Blec 
Avenues 


\ commissioners, D. C. 
33-3t 


7 , Ts | 

SALS FOR GRANITE CURBING, | 
pee used on the Streets and Avenues in 

the City of Washington. D. C. 
OFFICE OF THE COMMISSIONERS, 
WasHineTon, D. C., Aug. 11, 1890 
Sealed pro! will be received at this 
office until 12 o’clock M. on Thursday, Sept. 4, 
190, for furnishing granite curb, to be used on 
rarious streets and avenues in the ci y of 
hington. 

Werank forme of pro is and specifications 
can be obtained. at this office on application 
therefor, together with all necessary informa- 
tion, and bids on these forms only will be con- 


oer right is reserved to reject any and all 


arts of bids 
- = Wy. DOUGLASS, 
L. G. HINE, 


} commissioners D.C. 
H. M. RoBERT, 


33-3t 


Masonry and Excavation. 
NOTICE TO ‘CONTRACTORS. 





The city of Austin, Tex., will receive bids 
until 12 o’clock noon of Oct. 15, 1890, for con- 
struction of a DAM across the Colorado River 
and excavation of a HYDRAULIC CANAL 
near Austin. 

Said work involves some 


17,000 cu. yds., dimension stone masonry; 


70,000 =“ rubble - ” 
75,000 * earth excavation; 
55,000 * rock ye 


Full information, with specifications and 
forms for proposal2, contract and bonds, may 
be obtained on application to John McDonald, 
Mayor, or Jos. P. Frizell, Engineer, Austin,Tex. 

JOHN McDONALD, Mayor. 

August 6, 1890. 33-4. 


Proposals for Furnishing 16-in. 


Castings. 


OFFICE OF WATER COMMISSIONERS, 
NORWALK, Conn., Aug. 15, 1890. 





} 


| Especially adapted for the Elevation of Clear, Gritty, Thick, or 


Acidulous Liquids, Quickly, Cheaply and Efficiently 


Raine 
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S. E. Noss, Prest. 


The Anniston 


MANUFACTURERS OF 


Pipe Works, 


CAST IRON WATER AND GAS PIPE, 


ANNISTON, 


ALA. 













PATENTED 
Us 6 AND OANADA. 


without Engine, Machinery, Oil, Expensive Power, Skilled 
Labor, or Material Wear. 


PULSOMETER STEAM PUMP CO., 120 Liberty St., New York. “ 


| 





Send for Illustrated Catalogue. 





DOUBLE STRENGTH 


SEWER & 





MONMOUTH MINING 


NOTICE TO CONTRACTORS. 


Sealed proposals will be received by the 


Board of Water Commissioners of the village | 


of Franklinville, New York, until six o’clock 


Sealed proposals will be received until 12] P. M., of the fourth day of September, 1890, at 


o'clock, noon. of Tuesday. the 26th day of Au 


the office of the secretary of the board, for the 


gust, A. D. 1890, by the Water Commissioners | material and labor to construct water-works 
of the Borough of Norwalk, State of Connecti-) for said village. 


cut, for the furnishing and delivering upon the 
wharf at Norwalk, Conn., designated by said 
Water Commissioners, five hundred and seven- 


ty-five (575) tons of sixteen (16) inch cast iron | 


water pipe, and such other castings as may be 
needed in connection with said water pipe. 

The sixteen (16) inch pipe to weigh 117 Ibs, 
per foot. Not less than one hundred and fifty 
(L50) tons of which are to be delivered ‘on or be- 
fore Sept. 10, 1890, and the balance to be de- 
livered on or before Oct. 10, 1890. 

The pipe.is to be first quality in every respect, 
and subject to the approval of the Water Com 
missioners, 

The commissioners reserve the right to in- 
crease or diminish the above quantity of water 
pipe to the extent of not more than twenty 
(20%) per cent. of the whole, should they so 
desire, after receiving bids for the same; they 
also reserve the right to reject any or all bids. 

The proposals must be sealed and indorsed 
with the name of the bidder upon the outside 
of the envelope, and addressed to A. H. Camp, 
Clerk of the Water Board, Norwalk, Conn. 

Bidders are required with each proposal sub- 
mitted to inclose certified check in the sum of 
five hundred ($500) dollars as a forfeit to the 
Water Commissioners in case of a refusal to 
promptly enter into a contract on the part of 
any bidder to whom the contract may be 
awarded. 


WINFIELD 8S. Moopy, Ww 

J. THORNTON PRowITT, ater 

FREDERICK MEAD, Jeominrs 
t 


FOR SALE 


Established business of Civil Engineering, 
and Surveying, located on Puget Sound, Wash. 


gineer. Address, care x 


Proposals must be made upon blank forms 
furnished by the commissioners and be accom- 
| panied with cash or a certified check or draft 
for one thousand dollars payable to the treas- 
urer of the Board of the Water Commissioners 
as a guaranteé for the execution of a contract 
if the proposals shall be accepted. The right 
is reserved to reject any and all proposals. 

Dated Franklinville, N. Y., Aug. 11, 1890. 

A. O. HOLMES, 

D. W. DEAN, 

ALFRED SPRING, 

SAMUEL A. SPRING. 
ALFRED SPRING, Secretary. 33-3t 





‘Notice to Sewer Contractors. 


OFFICE OF Supt. PUBLIC WORKS, \ 
Poom No. 6, \ 

LIBRARY BUILDING, Danbury, Conn., { 
Aug. 12th, 1890. } 


Sealed proposals will be received at this 
office until 7:30 Pp. M. Aug. 25, 1890. 

For constructing sewers and appurtenances 
in River and Beaver streets from Elm to Hoyt 
street, and branches on Highland avenue 
and Hoyt street. 

Blank form of proposals, and any informa- 
tion concerning plans, specifications, bonds, 
ete., will be furnished upon application. 

No proposal will be received after the time 
specified, and all proposals not on the blanks 
furnished, or not properly filled out will be re- 
jected. 

The right to reject any or all bids will be re- 
served. 

All proposals shall be addressed to the Com 
mittee on Sewers, Room No. 6, Library Butld- 
ing, Danbury, Conn. 


Cuas. 8. Peck, 





Committee 
won —— = F ny on sewers. 
Blt 


CU 


2 Sap seep ee, 
ee = uso 


& MFG, Cl 


Cast Iron Water Pipe and | Franklinville, W. | Y., Water-Works. | Proposals 


LVERT PIPE. 


FE, 









= 


ILL. 


for Key West Im- 
provements. 


OFFICE oF CITy CLERK, 
KEY WEstT, Fla., June 2, 1890. 


| Sealed proposals will be received by the City 
| Clerk of Key West, Fla., until Ist of Octo 

| ber, 1890, for furnishing the necessary material 
| and putting in an underground system of sew- 
erage; also for grading and paving the streets 
| of said city and furnishing the material for 


| mains. 
| Ist. All bids must be made upon the printed 
|forms to be obtained from the City Clerk and 


the outside of envelope, “* Proposals for Key 
West Improvements.” 


lars, to be left in the hands of the City Clerk 
subject to the conditions specified, as a guar- 
antee of the good faith of the bidder. 

3d. The city reserves the right to reject any 
and all bids. 

4th. Bidders are requested to be present at 
the opening of the bids. 





on sewer system and material, on grading and | 


paving of streets and on furnishing and laying 
water mains. 
6th. Plans and specifications can be seen at 


the office of the City Clerk and at the office of 


Johnson & Flad, Consulting Engineers, 
clede Building, St. Louis, Mo. 


Wan. L. DELANEY, 
City Clerk, 


To Water-Works Contractors. 


Sealed bids for the furnishing of all material 


wo St 





and constructing a system of water-works in | 


the city of Algona, Iowa, will be received at 


MONMOUTH, | 


|}same; also for furnishing and laying of water \ 


| inclosed in a sealed envelope, directed to the | 
| Board of City Commissioners and marked on | 


2d. Each bid must be accompanied by a cash | 
| deposit or certified check of five hundred dol- 


5th. Bidders are expected to bid separately | 





KF: Caxtax, Spt! Notice to Contractors for Water 


Works Plant. 


OFFICE OF THE COMPTROLLER, 
CITY OF ALLEGHENY, Aug. 7, 1890. 
Sealed proposals will be 


} 


received at this 


| office until 12 o'clock noon Wednesday, Oc- 


tober 1, 1890, for doing the following work, 
viz.: 
PUMPING ENGINES. 

For the construction and erection of two 
——_— engines of a capacity of 8,000,000 gal- 
ons each, to be of the type known as the 
vertical direct-acting three-cylinder com- 
pound condensing engines, with a combined 
capacity of pumping 16,000,000 gallons every 24 
hours against a head of 300 feet, with a pis- 
ton speed not exceeding 120 feet per minute. 

RESERVOIRS. 

For the construction of two basins having 
460 by 660 feet surface at foot of embankments, 
said embankments to be 30 feet above bottom 
of basins. The reservoirs to have one inlet and 
one outlet gate chamber. 

STOP GATES. 


For furnishing six sixty-inch stop gates, to 
be doubled seated, with parallel-faced valves 


| of easy adjustment, to be operated with two 
|} serew stems parallel to each other, and con- 


nected by suitable gear. 
BOILERS. 


For a 1,500 horse-power boiler plant; boilers 
to be set up in batteries not exceeding 300 
horse power, with a given guarantee on 
evaporative a of boiler per pound of coal 
consumed. Boilers will be placed ia position 
and set up by the contractor on foundations 
furnished by the city. 


FILTERING PLANT. 


Proposals will be received for the construc 
tion and erection of a filtering plant to be used 
in connection with new water service, to be 
erected at a point nine miles up the Allegheny 
River. Bidders to furnish their own plans and 
specifications, erect their plants, and operate 
the same for a period of not less than six 
months on trial, and if satisfactory to the 
Committee on Water and Superintendent of 
Water-W orks, the contract price to be paid ; 
if not satisfactory, they to remove the plant 
without cost to the city. 

CONDUIT AND {FORCE MAINS. 

For the construc‘ion and laying of a 60-inch 
steel or iron conduit from Nine-Mile island to 
the city, about 8.74 miles, to be in sections of 
24 ft. in length from center to center of joints. 
, Manholes to be provided for every 40 sections 
of water main. Elbows for vertical and hor- 

izontal inclinations to be provided for, with 
angles as shown on plan and profile. Force 
| main to be fifty (50) inches in diameter, and 

constructed as per plans and specifications. 
| Plans and specifications for buildings, reser- 
| Voirs, conduit force mains and delivery pipe 
will be furnished by the city. 

Bidders will furnish their own plans and 
| specifications in full detail for engines and 
| boilers, and their connections, with necessary 
| plans for foundations for same. 
| Proposals will be received for the construc- 
|tion of the whole work, ver separately, as 

bidders may elect. 

Plans and specifications may be seen and all 

| information in regard to the above work can 
be obtained at the office of the Superintendent 
of Water-Works, and all correspondence in re- 
lation to the same should he addressed to Ed- 
ward Armstrong, Superintendent, City Hall, 

Allegheny, Pa. 

A bond must accompany each proposal to the 
full amount of the bid, with sufficient sureties 
for the faithful performance of the contract. 

| Theright is reserved by the Committee on 

Water to accept or reject bids for the whole 
or any part of the above work. 

JAMES BROWN, 
33-6t Comptroller. 


New Court House. 


Notice to Contractors. 


Sealed proposals will be received by the Com- 
mis-ioners appointed for the purpose by the 
County Court of Monongalia county, West 
Virginia. at the office of the Clerk of the Cir- 
cuit Court, in Morgantown, in said county, 
until 12 o’clock, noon, on Monday, September 
1, 1890, for the labor and material and the con- 
struction and completion of a Court House at 
Morgantown, West Virginia, in accordance 
| with the drawings and specifications furnished 
| by John C. Fulton, Architect, copies of which 





| may be seen at this office. 

ist. All bids must be made upon the printed 
forms to be obtained from this office, in a sealed 
| envelope, directed to the undersigned, and 
marked “ Proposals for Court House at Mor- 


La- | gantown, W. Va.” 


| 2d. Asan evidence of good faith every proposa! 
| shall be accompanied by cash or certified check 
| to the amount of three hundred dollars ($300) 
| made payable to the County Court of Monon- 
galia county, in case the successful bidder 
shall fail, for ten days after an award, to exe- 
cute the required cont:act and bond for the 
| faithful performance of the terms of the con - 
tract. The checks of unsuccessful bidders will 
| be returned to them immediately after the con 


the office of the City Clerk until 12 o’clock ., | tract is awarded or all bids rejected. 


September 1, 1890. Plans and specifications | 


will be on file at the City Clerk’s office on and 


after August 15, 1890. Each bid to be accom- 


| 3d. The right is reserved to reject any and all 
| bids. 


4th. Bidders are requested to be present at 


panied with a certified check to the amount of the opening of proposals. 


$300, asa guarantee that the successful bid- 


Morgantown, on tho Biver- 


der will enter into a contract with said city. may be reached by B. & O. R. a ce teeatae 
The right is reserved to reject any and all burg by daily line of steam buats. 


R. E. FAST, 
Secretary of Commissioners, 


bids, ; 
33-2 W. B. QUARTON, City Clerk, 
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(;uaranteed capable of placing in embankment 7,000 fo 1, 500 cubic yards of earth in ten hours, ot 


of loading 600 te Soo wagons of 14% yards each in same time. 


This is done with six teams and three 


men at a cost ranging from 1% cents to 2% cents per cubic yard. 


done 


In writing for catalogue and information please send profile, or write full particulars of work to be 


©, C. AUSTIN MANUFACTURING CO., CHICACO, ILL. 
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HYDRAULIC JACKS. 
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Absolute in its actions in any position. 


Under complete and instantaneous contr 


ae : 
NELT & EISENHARDT Mkrs. | 
1306 Howard St... PHILADELPHIA. 


OSUPERIOR TO ANY JACK NOW MADE. 








To know the present address of Mr. Francis 
F. Hopp, a civil engineer, and within a year a 
resident of Birmingham, Ala. 

BUFF & BERGER, 


Boston, Mass. 


FOR SALE. 





Full set of 102 zine Railroad Curves, from 
5% inches to 300 inches radius. Bevelled 
edges absolutely correct. Will sell cheap. 

Address, 
L. T. ALDEN, C. E., 
Fort PAYNE, ALA. 


S&) Is@?. 


The lavine of 1.409 cu. vds. Heavy Granite 
and Limestone Masonrv in Mississippi River 
at this place. Will furnish material and plant 
to right man. 

McCORMICK & O’YEFARA, 








33 901 Olive St. St. Louis, Mo. 
FOR SALE. 
Steam Shovels. Licht Rails. Dump Cars. 
Hoists, Drills. C mpressors, Electric Licht 
Plants, Ice “achinerv, Tanks, all kinds, 


Crushers, Pile Drivers, Sco: s, Saw Mills, Nar- 
row Gauce Locomotives, Motors, Contractors’ 
Tools and Machinery of all kinds, second hand 
and new. 


W.S. MIDDLETON, 
52 John St... - - NEW YORK. 





BUY your BOOKS from 


Engineering News Pub. Co, 





The “‘ want’ advertising is reaching verv large 
preportions, We hear of a man who was dying of 
consumption, and the publication of one “ want” ad- 
ertisementin the Whanger restored him to com- 
plete health. Another man Inst his wife by elope- 
ment with a business rival, anda single line to her 
in the columns of the Slanger brought her to his 
arms with her honor and affections as good as new, 
A cashier went to Canada with funds belonging to 
somebody else, and five lines in the Push sent him 
to prayer-meeting and made him feel like a man with 
& clear conscience. A milkman advertised for help, 
and since then he keeps as clear of pumps as if he 
had the hydrophobia and so=-==! sacesion.- Futige. 


< 


ae 


CRAM’S STEAM PILE HAMMER, 


The most effective and 
economical 


PILE DRIVING 


Machine ever Construc- 
ted. simple in De- 
ssn, Easiiy Opera- 
ted, not Hable to get 
out of order. Messrs. 
Ross & Sanfoad, of Jer- 
sey City, say, 

“In aday of 10 hours 
we drove 121 piles with 
your machine, having 
an average penetration 
ot 17 feet in sand and 
oyster shells; and the 
best days work of 

10 hours with the 
ordinary pile dri- 

ver was 63 piles.” 














Manufactured a 
sold by 


R. J. & A. B. CRAM, 
80 Criswold St., Detroit, Mich. 





Vertical Pumps. 


CINCINNATI, O , July 31, 1890. 
Sealed proposals will be received at the 
oftice of the Board of Public Improvements 
until 12 o’clock noon, Aug. 23, 1890. For four 





vertical pumps of five million capacity 
each in twenty-four hours. These pumps 
to take the place of similar size Weth- 


erell pumps now in position, and to be oper- 
ated by the steam ends now in use. Each 
bidder is requested to examine and measure 
the pump well, and so design his work as to 
properly connect with the parts to be retained. 
Each bidder will furnish his own plans, draw- 
ings and specification, with guarantee as to 
date of completion, and forfeiture for failure 
in duty. 

For further particulars apply to Willis P. 
Tharp, Superintendent and Engineer in charge 
of City Water-W orks. 

The Board of Public Improvement reserves 
the right to reject any or all bids. 

By order of the Board of Public Improve- 
ments. LOUIS REEMELIN, President. 
Attest: A. P. BUTTERFIELD, Clerk B. P. I. 

32-2t 





Pumping Engines. 


CINCINNATI, O., July 31, 1890. 

Sealed propovals will be received at the office 
of the Board of Public Improvements until 12 
o’clock noon, Aug. 23, 1890, for two Compound 
Duplex Pumps—capacity six millions each in 
twenty-four hours- each bidder to furnish his 
own plans, drawings and specification: also, 
guarantee as to time of deliver; and forfeiture 
for failure in duty. Working pressure to be 
one hundred pounds and steam pressure to be 
one hundred and fifteen pounds. Engines to 
be used non-condensing, but so arranged as to 
work condensing in the future. 

For further particulars apply to Willis P. 
Tharp, Superintendent and Engineer in charge 
of the City Water-W orks. 

The Board reserves the right to reject any or 
all bids. 

By order of the Board of Public Improve- 
ments. 





LOUIS REEMELIN, President. 
Attest: A. P, BUTTERFIELD, Clerk, 32-2t 


SITUATIONS VACANT. 


WANTED.—To add to office force in large shops 
in Chicago, one or two Draftsmen experienced 
in Corliss and general engine designing ; also, one 
or two Draftsmen experienced in mill building 
constructions and general machinery. Address 
C, F,, care Engineering News, 26— 


WANTED.— A first-class topographical draughts- 
man, one especially skilled in relief work, either 
pen or tint. Must be quick and reliable, Ad- 
dress (enclosing specimen of work and stating 
salary expected) NIER, HARTFORD & 
MITCHELL, Chattanooga, Tenn, 29- 


WANTED.—Two or more graduates having had 
professiona’ experience, to fill vacancies in the 
corps of Assistant Professors in the Cellege of 
Civil Engineering, of Cornell University, Good 
salary and prospects for suitable candidates. 
Address correspondence to Professor E. A, 
FUERTES, Director, Ithaca, N. Y. 29-6t 


WANTED.—A competent party to make some 
test borings for a tunnel line in Pennsylvania, 
Address ‘“‘TEST BORING,” care ENGINEERING 
News. 32-2t 

WANTED.—A_ thoroughly competent superin- 
tendent for foundry and machine shop in a large 
Western city. State experience, references and 
salary expected. Address A. B, HENRY, 4021 
Morgan Street, St, Louis, 82-2t 

WANTED at once, two draughtsmen, able to 
handle iren building and roof construction, 
Good positions to good men, Apply or address 
POTTSVILLE IRON & STEEL CO,, Potts- 
ville, Pa, 82-2t 


WANTED.,—A competent draughtsman to make 
shop and picture plans, highway bridge work 


A permanent position for first class man, Apply 
by letter only, giving references, Address DEAN 
& WESTBROOK, N 0, 32 Liberty St. 32-4t 


WANTED.—Four good bridge draughtsmen. 
None but men of experience in working draw- 
ings for this class of work needapply, THE 
BERLIN IRON BRIDGE CO.,, East Berlin, 
Conn, 83-2t 


WANTED .—Graduate Fellowship, Vanderbilt 
University—A Graduate Fellowship in Engineer- 
ing for the next session of the Vanderbiit Uni 
versity will be awarded Sept, 1, 1890, The 
duties will be the prosecution of advanced studies 
in engineering and a certain amount of assistance 
in the engineering laboratories and field-work. 
Salary, three hundred dollars ($300) and free 
tuition and quarters. Applicants will be re- 
quired tu submit a statement of and testimonials 
to their qualifications before the date named, For 
further information address 

0, H, LANDRETH, Dean, 
33-3t Nashville, Tenn, 


W ANTED.—Thomas M. Jacks, City Engineer of 
Helena, Ark,, wants an engineer of experience 
to assist in the resurvey of the streets, squares, 
ete., of the city of Helena, Ark,, embracing about 
800) acres of land inhabited bv 8,000 people. Ap- 
plicants please address THOMAS M, JACKS, 
City Engineer, Box 17, Helena, Ark, 33-4, 


MISCELLANEOUS. 


WANTED.—A second-hand rotary pump, capa 
ble of delivering from 600 to 1,000 gallons per- 
minute, Address, stating price. kind and con- 
dition, 8, L, WILEY, Omaha, Neb. 32-2t 








WANTED.— Capitalists to invest in the manu, 
facture, and to form companies to manufactureg 
and to procure franchises to bulld water-works o 
the best water pipe and patented joint now in 
operation, To those wishing to become interested 
a strict examination of the pipe and joint is solic- 
ited, For particulars enquire of CHAS. T. 
LEONARD, Norwalk, Conn. 32-5t 


WANTED.—Engineer’s Transit, with level at- 
tachment, reading 20 or 30 seconds. Address, 
with particulars and price, CITY ENGINEER, 
Springfield, Mass. 33-2t 


$20 REWARD for return of Transit stolen from 

buggy at my office, 91 Washington St., Chicago, 

November last. Made by Benj, Pike’s Sons, Has 

full circle, vertical arc, with F, C. R. ~ in 
compass box, F. C, ROSSITER, 
#3-8t 


Surveyors, take Notice ! 





To the person sending the best and most practical 
solution, for use in the field, of the following problem 
relative to a line of highway, I will give a copy of the 
fifth revised edition—now in press—of the Manual 
of Land Surveying (Bellows and Hodgman) as 
soon as out, 


The field notes of aline of highway read as fol- 
lows: Commencing at Meander Post No, 5, and 
running thence N. 62°, E. 14.00 chains; 2d N, 43}°, 
EF, 8.00 chains; 3d N, 5°, W, 12,00 chains; 4th N, 72}°, 
E, 10,25 chains; 5th 8, 12°, W. 6.43 chains, to a stone 
set for Meander Post No, 3, I commence at Meander 
Port No, 5, and with variation 2° 17’ E, run a random 
line according to the field notes, setting temporary 
stakes at each angle in the line, and come out 62 
links east of Meander Corner Stone No.3. 1, What 
is the correction for the variation of the needle? 2, 
What is the correction for the stake at each angle, 
and how shall I find it? 


Solutions are to be sent to the editor of Engineering 
News and the award made by the editors on or before 
Oct, 1, 1890. Iftwo or more similar. best solutions 
are received a copy will be given to each of the two 
first received. 


F. HODGMAN, 


Author and Publisher. 
Cumax, Mich,, July 9, 1890, 29-1t 


socsu. WANTS. 


Cards of not more than 
will be inserted in th 
time for 50 cents. 


SITUATIONS WANTED. 


WANTED.—An engineer, with seven years’ o- 
perience as assistant on water-works, city = 
railroad work, a graduate of Lehigh, is open n’ 
an engagement in which there is some ho 38 
permanence, An accurate. neat = 


50 Cty 
one-half ince 
is column an 





a 
draughtsman; has served in the ea acity of ode 
engineer for a large corporation, Field ‘And Office 
instruments. Highest testimonials from prox r 
and past employers, Office work in th. South 
preferred. Address “ARET,” Engineering Neue 

30-4 








WANTED. — Position by an engineer (30) . Xperi- 
enced in railroad location and construction ot 
heavy work, as tunneling, rock work, founda 
tions, masonry, bridge erection and mainten nee 
ofway, Best of references. Address ( IVI, 
ENGINEER, P. 0, Box 568, Albuquerque, N. 

31-3 


WANTED. —A civil engineer, 31 years old, vray. 
ate of a technical school. and with a varied experi. 
ence, mostly on railroads, desires to ally himself 
with a good practising civil, mechanical or mining 
engineerin any good sized town of th: United 
States, Address T 8, E., care of Jas. K, Gracie 


80 Broadway, New York. 31-3t 


WANTED. —First class draughtsman with sare 
time will take work from engineers who desire 
maps neatly and correctly drawn. New York 

and vicinity preferred, Address ‘* MAPS," care 

ENGINEERING NEws, 0.9 





WANTED.—A position by a young graduate 
civil engineer. Office and field experience 
References. Address GRADUATE, care Engi. 
neering News, 32-2t 





WANTED.— A civil engineer and dravghisman 
of 15 years’ experience on location and construe. 
tion of railroads and water-works, wishes a posi- 
tion. Services available about Sept. 1. Tunnel. 
ling and masonry specia'ties, Topography, etc 
‘*X.,"’ care Engineering News, 32-4 


WANTED.—A position in charge of surveys or 
construction; water-works or sewerage preterred; 
or a position likely to be permanent with a city 
engineer or engineering firm, Salary not less 
than $100 per month. Can furnish instruments 
and am good draughtsman. Good experience 
and first-class references, At liberty about Sept, 
15, Address E. N, P., care ENGINEERING News, 

32-4t 


WANTED.— Engineer having experience—rail- 
= location and construction, water-works, ete, 
—desires to find employment with parties in New 
York City or vicinity, where there is chance of 
permanent position, Reference. F, D., Enai- 
NEERING News, 32-6t 


WANTED.—An experienced draughtsman on 
structural and architectural iron work, Address 
Box No, 45, Engineering News, $3-1t 


WANTED.—Young civil engineer having six 
years’ experience in general engineering desires 
yermanent position, Address “*H.,”" Box 717 
renton, N, J. 88-1t, 











WANTED.— Opening by young man, college 
graduate, and technically educated in engineering 
and chemistry, Sore practice as draughtsman 
and stationary engineer, Paper or wood pulp 
business preferred, Address Box 295, Andover, 
Mass, $3-1t 


Engineers and Surveyors who do not steadily employ 
a draughtsman can have their dranghting done ; 
also, all extra work they may have attended to by 
an experienced Draughtsman who has open: d an 
office four that purpose. Drawings, etc., sent b 
— or express, Reference, Address FIEL 
BOOK, Engineering News, 33-2t 


WANTED.—A civil engineer with ten years ex- 
perience principally on city work would like to 
secure an engagement lasting from four to six 
months beginning about October 1, Have been 
five years on New York City work: been assist- 
ant engineer of an Eastern city of 40,00, city 
engineer of another place for two years, besides 
having a large practice on other general work. 
Can make surveys, plans and take charge of con- 
struction of works of sewerage and anything 
under the head of city engineering, and am an 
expert on the most accurate city surveying. Am 
also an Al map draughtsman and can send 
ine of work, Some railroad experience. Can 
farnish my own instruments, At present in 
Wisconsin, Address CITY ENGINEER, care 
of Engineering News. 33-4t 


PORTLAND CEMENT PIPE CO., 


MANUFACTURERS OF 


SEWER PIPE, 


PORTLAND CEMENT. 
PORTLAND, MAINE. 
Catalogue on Application. 
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Tables for Estimatin 
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B. cent i ee 
50 cents. Published and for sale by En- 
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